



























MODEL 3423 MUTUAL CONDUCTANCE TUBE TESTER 





Here is the ultimate in a 
tube tester for today and 
tomorrow. A 4 in 1 value 
that checks for accuracy as 
the circuit demands depend- 
ing on the tolerance of the 
circuit. 

Model 3423 will give you no 
false readings to waste time. 
The patented circuit for the 
tube testing employs actual 
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* mutual conductance tube tester 
* transistor checker 

* germanium diode tester 

* selenium rectifier tester 
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TRIPLETT TUBE 
TESTERS meet thi 
demand. More heater 
voltage iding 
3.15, 4.2 and 4.7 v 

for 600 mi 

string heater 
Quickly Y: 

bad tubes saves time 
Tube sales n bea 
profitable busin i | 
itself ' 


$199.50 


signal (4KC) for grid and DC bias voltage making it independent 
of line voltage hum. It also has a complete coverage of all tube 
types—six plate voltages (including 0-10 variable). Micromho 
scales read 0-1800, 0-6,000, 0-18,000 and 0-36,000. Leakage meas- 
ured directly on meter 0-10 megohms. 

Quick development of new types of tubes can obsolete any tester 
tomorrow that does not have the multiple switching arrangement of 
Model 3423 which allows making any combination of tube connec- 
tions. Ask your parts distributor to demonstrate the many other 
extra features of this foremost tube tester. .. . Triplett automatically 
furnishes revised, up-to-date roll charts regularly if you promptly 
return registration card. (Included with tester.) 


TRIPLETT ELECTRICAL 


INSTRUMENT COMPANY? BLUFFTON, OHIO 





An Invitation... 


To men who want to "go places” 
in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 
of becoming a Professional 


TV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience 

NRI’s new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way’’ 
This is 100°; learn-by-doing, practical 
training. We supply a// components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance— picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 


UHF & COLOR TV Making New Boom 
Installing front-end channel selector strips 
in modern UHF-VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 


Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation. 


OCTOBER, 1956 





Train at home easily, quickly, for TV’s top servicing jobs. NRI’s 
Professional Television Servicing course includes a 17-inch picture 
tube and all other tubes and components to build a complete TV 
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 
ductory price—under $200 on easy terms. 


National Radio Institute, Dept. 6KF1 
16th and U Sts., N.W., Washington 9, D. C. 


Please send my FREE copy of ‘“‘How to Reach the Top 


How TO Bierce eats oo age ee 
in TV Servicing.”’ I understand no salesman will call. 
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33 Electronics vs. Human Judgment — Hugo Gernsbach 
AUDIO—HIGH FIDELITY 
34 Sound Bug (Cover Feature) — Charles Ray 
37 Loading Phono Pickups arg Marshall 
40) Long-Tailed Cascode Pair — L. B. Hedge 
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61 Reducing Co- and Adjacent-Channel Interference 
Edward M. Noll and Matthew Mandl 
63 TV Service Clinic — Conducted by Jerry Kass 
79 r'V DX — Robert B. Cooper 
84 ITV Pulse Generator Techniques, Part Il — Edward M. Noll 
95 New Color Sets Simplify Servicing 
98 Underground TV Master Antenna — Harry J. Mille: 
ELECTRONICS 
104 Confused About Transistor Types? Part I — Paul Penfield, Jr. 
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ON THE COVER 
(Story on page 34 


Vic Damon and model Dixie Lee 
Clark with his Sound Bug at the 
Kansas City Airport to assist in cere 
monies celebrating the opening of a 
new through service by one of the 


major airlines 


Color original by Anderson Phot 
Kansas City, Mo 
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RADIO-ELECTRONICS 





NATIONAL SCHOOLS 


Proudly presenti 


© ALL BRANCHES OF 


TELEVI TOWN. ccectronics-ranio 








DYNAMIC, MODERN SHOP METHOD, r 
HOME TRAINING COURSE | 


Another great advance in HOME STUDY TRAINING. Let National 


Schools, 


of Los Angeles, a practical Technical Resident Trade School 


for over 50 years, train you at home by Shop-Method, for today’s 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 


tronics, Radio Industry. 
Check all you receive in One Master 
Course at One Low Tuition 
Television — Including Color TV 

. Radio — FM and AM 

. Industrial Electronics 

Souna Recording and Hi-Fidelity 
Preparation for FCC License 
Automation 

Radar and Sonar 
Communications 


SNOWSoN= 


ALL OF THIS MODERN, NEWEST, 

PRACTICAL EQUIPMENT IS YOURS TO KEEP! 

* Parts to Build a modern TV set, including 
large screen Picture Tube 

* Parts to build a powerful Superhet Re- 
ceiver, standard broadcast and short wave 

¢ Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re 
ceiver, Signal Generator 

© Professional Multitester 

© These are a MUST for all technicians 


OCTOBER, 1956 


YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down-to-earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge 


EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 


GET GRADUATE ADVISORY SER- 


VICE, TOO 


4000 S. FIGUEROA ST., 
187 N. LA SALLE ST 


IN CANADA: 811 W. Hastings St., 


er wale}. 7) Sete. [ele] 5 


TECHNICAL TRADE TRAINING SINCE 1905 


* Registration applied for | | 


L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 
This M 
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Schools graduates do every 
handle f 


servicing, manufact 
hundreds of other jobs 
in your own 


business. SEC RE YOUR 
FUTURE—NOW. SEND CO BELOW 
— 


IN THESE MODERN TV STUDIOS SHOPS AND 
LABORATORIES, your Sho; 
Study Cours i 


A 
APPROVED For 
VETERANS 

AND 


NON-VETERANs 


LOS ANGELES 37, CALI 
CHICAGO 1, til 


Vancouver, B. C 


Los Angeles, California 


goer FAST SERVICE— MAIL NOW TO OFFICE NEAREST YOU! 


4000 S. FIGUEROA ST 87 N. 


NATIONAL SCHOOLS DEPT. F 


or LA SALLE sT 


LOS ANGELES 37, CALIF 
Rush free TV-Radio “Opportur 


lesson. No salesman will 


ADDRESS 


city 


ZONE ATE 


VETERANS: Give Date of Discharge 
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1. The Most Complete Line 


The CDR Rotor line is COMPLETE to every detail, 
with a model for every application! A distinct selling 


advantage because YOU can give your customer 
EXACTLY what is required! The RIGHT CDR Rotor 
for the RIGHT job 

















2. Pre-SOLD For You on TV 
to millions of viewers through an 


extensive coverage of audiences in every important 
TV market. Capture this pre-sold market by featuring 
these nationally advertised CDR ROTORS 
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1] 
Completely AUTO Completely AUTO Completely AUTO Heavy-duty rotor Heavy-duty rotor Combination value J€ 
MATIC version of MATIC rotor, pow MATIC rotor with with plastic cabinet modern cabinet complete rotor 
the TR-2 with all erful and depend thrust bearing “compass control” with METER con with thrust bearing 
the powerful fea able Modern de Handsome cabinet, illuminated perfect trol dial, 4 wire Modern cabinet 
tures that made it sign cabinet 4 wire 4 wire cable pattern dial, 8 wire cable with meter control 
famous cable cable dial, uses 4 wire 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, N. J 





cable 


Ft THE RADIART corp 


Bont CLEVELAND 13, OHIO 
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NOW) vourown some! 
LEARN 


AYuTo RA ATION 





TELEVISION 


RADIO - ELECTRONICS 
FASTER and EASIER with the aid of 


DTI EXCLUSIVE 
TRAINING FEATURES 


EXCLUSIVE! Only DT! Provides corey OPPORTUNITIES ARE GROWING 


Visual Aid Motion Pictures AT HOME 



























: The vast Electronics field is growing fast! It is calling for skilled 
One of the most helpful -.» most modern aids technicians to step into good jobs paying real money. These 
to learning, is motion pictures AT HOME. They are interesting positions —in plants TV studios labora- 
are an important part of your DeVry home tories .. . offices radio stations plus equally wonderful 
training. Through the magic of films, opportunities for starting a profitable full time or part time 


you see electricity in action, you see sales and service business of your owr 


electrons on the march .. . the hidden Electronics offers a real future! With over 400 TV stations on 
actions “‘inside"’ of a circuit . . . and the air, with more than 30 million TV sets in use, with so 
other important principles of electricity many opportunities opening up in Radio Broadcasting, Com- 
and electronics. DeVry loans you a spe- munications, Instrumentation, Military Electronics and the 

newer field of Automation Electronic the need for skilled 


cial movie projector and a series of 
highly instructive movie films that en- 
able you to see these principles quickly 
-.. easily .. . and in a much shorter 
time than by reading alone. 


EXCLUSIVE! The Unique ELECTRO-LAB™ (above) 


Provides Needed Practical Experience 


To make real progress, you need practical experience. 
Thaot’s the reason you get and KEEP the recently- 
developed DeVry Electro-Lab. Using its transparent 
base, you see each circuit top and bottom; you follow 
special diagrams—quickly attached and detached. 
You use quick-operating spring clip connectors that 
cut time-consuming soldering to o minimum. You 
build circuits faster . . . learn more thoroughly. 


personnel is increasing 


But to make progress in this fast-moving field you need real 
KNOW-HOW —the kind you get from an industrial training pro- 
gram—the kind you get from DEVRY TECHNICAL INSTITUTE 


Yes, you get the benefit of a program geared to the needs 
of industry, and backed by our 25 years of experience in 
helping men prepare for good jobs or their own business 


EMPLOYMENT SERVICE 


DTi's efficient Employment Service is ready to 
| help you make your start in the field when you 
| complete the training. Over the past 25 years, 
we have built up hundreds of contacts with em- 
ployers of Electronic specialists. You even get 
valuable advice on starting and operating your 
own business! 


MILITARY SERVICE 





Altogether you get 16 shipments of fine quality parts. Oe “ie 
You perform over 300 practical projects, including the VACUUM TUBE™ If you are subject to military service, we have 
" 
important information for you 









building of the versatile 5-inch Oscilloscope and the VOLTMETER 
sensitive, multi-range Vacuum Tube Voltmeter both shown at 5 
right. No need to “a this valuable test eq t elsewhere. 
You build it... use it. . . KEEP it, as part of your training. 
*Trademark 


GET PRACTICAL TRAINING IN CHICAGO 


If you desire, you can get all of your preparation in our large, well- 
equipped Chicago training center . . . under expert supervision of 
experienced instructors. Ask for details! 


a BET IEG 
















| DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, lil. Dept. RE-10-M 


Please give me a copy of "89 Ways to Earn Money in 
pa) Television- -Radio-Electronics,” together with facts about 
the opportunity fields | have checked below. 


COTELEVISION (J COMMUNICATIONS (J RADIO 
(J) NUCLEAR INSTRUMENTATION () AUTOMATION ELECTRONICS 






















Member of 
Nationa! Home 
Study Council 


Name aia 
DEVRY TECHNICAL Tou Rae 
CHICAGO 41, ILLINOIS 
FORMERLY 


DEFOREST’S TRAINING, INC. 





Apt. 





Zone._£Siate 


DTI’s training is available in Canade. 
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BLIND PBX OPERATORS 

try out experimental 

as an aid in operating 

switchboards. Weighin 

ounce, the unit, developed R | 
phone Laboratories, « 
light-sensitive photot 

fits on the tip of index 

only piece of equip 

worn by the operator 






and ALL 
phonomotor applications 


| MODEL DSS 
3- speed, 4-pole motor 


standard operator’s headset 


On any job, large or small—from a single-speed 





nursery phonograph to a super-deluxe “hi-fi” 
MODEL D-10 a ; 
4-pole, shaded pole AC In- instrument—you'll always be right if you follow 
duction type for tape, wire 


or disc recorders the lead of America’s foremost manufacturers and 
Specify GI phonomotors. GI is America’s only 
complete line—the one source for every phono- 





motor need—with quality and dependability 


MOCEL RMA backed by over half a century of design leadership! 
Single speed, 4-pole motor When a call comes 


board, a signal is heard 
lights. When a blind 


‘\ the signal she runs her finger, wit! 
.- eye attached to it, ac the row 
lamps (see photo). Or eaching 
lighted lamp the phototransist 
rated 4 srator hea i 
Model $$3 — tivated and the opera 





3 speed, 2 pole motor MODEL DR—2-speed, MODEL AX through her headset The phone 
Model SS4 — 4 speed, 4-pole motor Single speed, 2-pole motor then plugged into the 
2 pole motor with the lighted lamp, 











connection. 


EDUCATIONAL TV NETWORK 


opened on a state-wide 


THe GENERAL INDUSTRIES co. 


DEPARTMENT GR *_ ELYRIA, OHIO 





basis in Alabama. The 
such network was inaugurated by ¢ 
James E. Folsom as station WAIQ 
-L00k E vy re) C channel 2, went on the air from At 
o- I' has lusia to complete the system. The ot} 
re? S-- -_———<—=— two—stations, WBIQ, channel 10, | 
e mingham, and WTIQ, channel 7, M 
nStore for you AU the Months ahead / ford—have been on the ai! nee ¢ 
oe we e 1955. The three stations now pr 


to 90°. of Alabama. 








@ HINTS ON TV TUBE TROUBLES a i ISTOR SHORTWAV 
@ THE NEW MOTION-PICTURE SOUND seph Braunt electronics In the form or aa a proce 
By A N @ IMPROVING SOUND IN AM RADIOS sing equipment to supply its far-fl 
@ AUDIO TRANSFORMERS ay ibert Sivern branches throughout the world. A 
6 : Sop cits . @A ee ee SYSTEM IBM 705 computer and a 
@ A SELF-CALIBRATING MARKE ds cel ‘ . a ay s ieee Tl 
GENERATOR @ SELLING EXTRA TELEVISION SERVICE equipment installed at the Army Sig 
By Rick By Matthew Mand Supply Agency, Philadelphia, recei 
The NOVEMBER issue of RADIO-ELECTRONICS goes on sale October 25th at better parts distributors and newsstands all requisitions for supplie ] 
SUBSCRIPTION RATES stocks in one or more of the four ma 
One year $3.50 Two years $6.00 Three years $8.00 Stat Genie atin dened ee 
RADIO-ELECTRONICS 154 West 14th St.. New York N_Y eigna JOEpe supp!) , 
EE oe SS Sens (Continued on page 12 
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THE PHILADELPHIA ORCHESTRA, 
EUGENE ORMANDY, consce 


RAVEL: BOLERO © DEBUSSY CLAIR DE LUNE 
UA VALSE CHAGRIER ESPANA 





PAVANE 


MY FAIR LADY 





1 Ports of Call 
Philadelphia 

tra, Ormandy, conduce 
tor. 6 popular works— 


Orches- 


Bolero, Espana, Pa- 
vane, Escailes, etc. 


2 The Voice 

Frank Sinatra in 12 
songs that first made 
him famous — Lover, 
Fools Rush In, etc 


3 King of Swing; Vol. 1 
Benny Goodman and 
Original Orch., Trio 
Quartet. Riding High, 
Moonglow—9 more 


4 My Fair Lady 
Percy Faith and his 
Orchestra play music 
from this hit show 


5 Mendelssohn: 
Violin Concerto 
Tchaikovsky: 
Violin Concerto 
Francescatti, violin; 
N. Y. Philharmonic, 
Mitropoulos, conduct 


6 1 Love Paris 

Michel Legrand and 
Orch. play La Vie En 
Rose, Paris—12 more 


7 Jazz: Red Hot & Cool 
Dave Brubeck Quartet 
in Love Walked In, 
The Duke—5 more. 


8 Levant Plays 
ershwin 

3 works—Rhapsody In 

Blue; Concerto in 

An American in Paris. 


9 Saturday Night Mood 
Dance music by 12 
bands—Jimmy Dorsey, 
Sammy Kaye, etc. 


10 Beethoven: 
Symphony No. & 
Mozart: 
Symphony No, 40 
Philadelphia Orch., 
Ormandy, conductor. 


it Music ” Jerome 


Andre Kostelanetz and 
his Orchestra play 20 
Kern favorites. 


12 Ambassador Satch 
European Concert Re- 
gordings by the great 
py Armstrong and 
l-Stars. 


OCTOBER, 


WERT: ESCALES PORTS OF CALL 





PERCY FAITH 
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CONCERTO IN F 


“* 
AN AMERICAN IN PARIS 
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ES! You may have, FREE, ANY 3 of these best-selling 
12” Columbia @ records. We make this unique offer 
to introduce you to the money-saving program of the 
Columbia @ Record Club. . . a program that selects for 
you each montn the greatest works in every field of 


music—performed by the worlds finest artists and bril- 
liantly reproduced on Columbia @ records. 


HOW THE CLUB OPERATES 
To enjoy the benefits of the Club’s program and to 
receive your 3 records free—mail the coupon, indicating 
which of the four Club divisions best suits your musical 
taste: Classical; Jazz; Listening and Dancing; Broadway, 
Movies, Television and Musical Comedies. 

Each month you will receive free the Club Magazine 
which describes the current selections in all four divi- 
sions. You may accept or reject the monthly selection 
for your division. You may also take records from the 
other Club divisions. This unique advantage assures you j 
the widest possible choice of recorded entertainment l 
Or you may tell us to send you NO record in any month. 
Your only obligation is to accept as few as 4 selections | 
from the almost 100 that will be offered during the next 
12 months, and you may cancel membership at any time ] 
thereafter. The records you want are mailed and billed j 
to you at only $3.98 plus a small mailing charge. | 

1 


FREE BONUS RECORDS GIVEN REGULARLY 
The 3 records sent to you now represent an ‘‘advance” 
of the Club’s bonus system—given to you at once. After 
you have fulfilled your membership obligation by pur- 
chasing four records, you will receive an additional free 
Bonus record of your choice for every two additional 
Club selections you accept. Bonus records are superb 
12” Columbia @ records—the very best of the world- 
famous Columbia @ catalog—just like those shown here. | 
Because you are given a Columbia @ record free for each 
two records you purchase from the Club, your membership I 
provides the best buy in records—anywhere. 

Indicate on the coupon which 3 records you want l 
free, and the division you prefer. Then mail the coupon 
at once. You must be delighted with membership or you 
may cancel without obligation by returning the free ! 
records within 10 days. 


COLUMBIA (lp) RECORD CLUB 


165 Wes? 46th Street, New York 36, N. Y. 
® “Comrie”. @, @ morcor tes 


1956 


REN 


Thee... Any 


OF THESE SUPERB HIGH-FIDELITY 


‘l42” COLUMBIA @ RECORDS 


If you join the Columbia (@ Record Club now—and agree 
to accept as few as 4 selections during the coming 12 months 


Only the Columbia (te) Record Club 


can make an unprecedented offer like this! 





— SWING | 





OF 









ZINO FRANCESCATT 


ee see em ns 


SATURDAY NIGHT MOOD ip a AMBASSADOR SATCH 


RMSTRON 





COLUMBIA ()) RECORD CLUB, Dept. 470 
165 West 46th Street, New York 36, N. Y. 


Please send me as my FREE gift the re i icated here 
(Select the 3 records you want from t list is page, and 
circle the corresponding numbers here) 

1 2 3 4 5 6 7 8 9 10 11 12 


and enroll me in the following Division of the ¢ ) 
(check one box only) 
0) Classical [ Listening and Dancing 
00 Broadway, Movies, Television and Musical Comedies 
Each month you will send me . Re > 


(0 Jazz 


zine b which 








describes the records offered in e 
of accepting the monthly select i " or ¢ 
selection described, or none at al! ta 
of four records in the next mont} r plu 
mailing charge. After accepti 4 rec i I r 
for every two additional! records I p hase. If td ed with member- 
ship, I may cancel within 10 days by re 
Name ‘ 
(Please Print) 
PEN ticaciiipscancunisiensdiawesdapiptoiienten 
cca deletes osisersinastiiiniadliiacuti State 
CANADA: Prices slightly higher to 2B 
If you wish to have this i i b- 
lished Columbia Records dealer, a 4 pt 
subscriptions, please fill in the follow i nation 
Deniers Wet00...0.0c..<ccsseosecccesssesocenenenecoonscurenssecenseneereecovencsscesosses cncensencceeseeereeweneeeeseesene 
Ne BaD sceccinncinicinsinininsinsiatinnisutaniiniaiininaiin 23 
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Kevolitonany it WG Fraser Quill 


IDEAL FOR RADIO-TV SERVICE WORK...DRILLS 
STEEL 


WEN STONE 

| BRICK 
CEMENT 
wooD 
PLASTIC 


EVERYTHING 
PERFECTLY 


The Coby Dill You 


%" is too small really, for most work — 12" is too big. This %” is just right. Gearing 
down from high speed to 300 RPM under load, a speed suitable for all types of 
drilling, not only multiplies the usefulness of this drill, but also saves you money — 
because now you can use and reuse regular carbon steel bits — which burn up at 
higher speeds. Polishing, buffing, waxing, ete., go better too at this lower speed. 
Features of this big powerful new WEN Drill include GENUINE %° JACOBS GEARED 
CHUCK WITH KEY; UNIVERSAL 115 V. AC/DC 2 AMP. MOTOR for ample power and 
torque; HELICAL GEARS for smooth, quiet operation 

and long life; STURDY HANDLE for maximum safety MODEL 707 


and convenience; 6 FT. CORD, rubber covered, heavy 

duty; LUSTROUS SILVER GRAY CASE; COMPACT DE- . 
SIGN, length 9”, height 6”; LIGHT WEIGHT, only 3% $ OF 
Ibs. — and many other features never before combined 9 o 


in a drill at anywhere near this price. A price that gives 
you a superb new %” geared down, multi-useful power LIST 


drill for the cost of an ordinary 14” job. 


ROUNDS OUT THE WEN LINE OF HIGH GRADE-LOW COST 
ELECTRIC POWER TOOLS FOR HOME AND SHOP 


“Quich- Wot” ELECTRONIC SOLDERING GUNS-STANDARD & SPECIAL PURPOSE TIPS ELECTRIC SANDERS POLISHERS ELECTRI > POWER SAW & TABLE |% POWER DRILL 





. 
? #29.95 





YOUR DEALER HAS THEM OR CAN GET THEM FOR YOU 


WEN PRODUCTS, INC. CVesicaco 3: unos 


(Export sales, Scheel International, Inc., Chicago) 
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ES ali iets ih :, 
aN aie SS ae ‘a a get wh ee 
: : ae are 





: TO PASS 


Your FCC Commercial 


LICENSE EXAMS 





Re oF 


GET YOUR FCC LICENSE IN A HURRY! 









We can train you to pa License Exams 
yes vers ong practical experience mateur, 
és : : 
* i military, radio servicing er. Our proven 
‘ e ud rantee ‘ plan can help - you on the ‘ 
| * Your FCC ticket will be recognized by employers 
to train you : as proof of your technical ability 
. . t 
until you receive : MAIL COUPON NOW 
. 
yY + a 
our icense i | 
‘ ’ ‘ . ‘ t Money Making and get 
* See Free Catalog for complete details | FCC License 
. . Information 
Cleveland Institute training results in success ' “= all 3 books 
with commercial FCC examinations ! 
--.. easily ....and quickly : FR EE 
Here's Proof: : 
Name and Address License Time 5 
Walter Eggers, Pacific Grove pickin atta 1s 12 weeks 
> : > seating op a e ; Ne Member National 
Paul Reichert, West Salem, Ohio............++++: 2nd 10 weeks 
Harold Phipps, LaPorte, Indiana 6 ae we _ Ist 28 weeks 7 Home Study Council 
John H. Johnson, Boise City, Okla.......... .. 2nd 12 weeks 2 7 . ‘ 5 
James Faint, Johnstown, Pa soo Ist 26 weeks Cleveland Institute of Radio Electronics : - 
(Names and addresses of trainees in your area sent on request) g Desk RE-96, 4900 Euclid Bidg., Cleveland 3, Ohio : 
Cleveland Institute training results in job offers like these: ! " vie etal ' 
*lease send Free Booklet prepared to help me = 
Radio Operators & Technicians Electronic Technicians s get ahead in Electronics. I have had tra g 4 
Americar has openings for radio ( sir Electr s Department: Radio . experience in Electronics as indicated below a 
operator mechat Operator ind Radar Mecha , Electronics Tech- 
start at n month. R ud 0 1 and J r Engineers are wanted ‘ O Military ' 
ha pto$l.ary ir. P 1S} ly f control d t i 
od 4 with ppor for ! I and ition. Beginning dio-TV Servicing 
vancement. Ma mpany be t $ ‘ | ' Radio-TV = 5 
And our trainees get good jobs - © Manufacturing : 
Electronics Technician 1 -) Amateur Radio 1 
“T am now empl i by the ¢ Radio Con . Lab Teche 
an ° “ list ! t t ‘ha a 
—_ > a j ; wae lst dia ’ _ _ dhe 4 hey - In what kind of work are you ' 
ny training with Cleveland Institute helped me a great deal to obtair > 
a: job ’ , : ‘ y pow engaged t 
Charles D. Sindelar, Cedar Rapids, lowa z | 
Airlines 7 Name__ a 
“TL replied to the Job Opport I 11 am now aradio 
operator with American Air \ ha my hearty recommenda- t , 
tion for your tr P | t Job-I @ Sery 1 Address_ 3 
James H. Wright, Beltsville, Md. 4 i 
City __ 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ' : AP TORT EIN i 
Desk RE-96, 4900 Euclid Bidg., Cleveland 3, Ohio. ’ Speen Tee Nee a 
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“STUNG-SOL’ 


TECHNICAL DATA 
BOOKS FOR 1956 





T-58 1250 pages 


1000 tube types 





-_ 
T-70 More than 250 pages of data 
on CR tubes, receiving and special 
purpose tubes and dial lamps 





T-31 Over 350 blueprine base dia 


grams for 1400 tube types 


ALL THE INFORMATION 
AT YOUR FINGER TIPS 


The new 1956 Tung-Sol Electron Tube 
Technical Data books are the most prac- 
tical set of reference books in the entire 
industry. They contain all the informa- 
tion you need for everyday use. Clearly 
indexed and streamlined for fast reading, 
they open flat for rapid on-the-job refer- 
ence 

Ask your Tung-Sol supplier 
can get your sec 
TUNG-SOL ELECTRIC INC 


Sales Ofhces: Acianta, Columbus, Culver City, 
Dallas, Denver, Detroit, Melrose Park (Ill.}, 
Newark, Seattle 


how you 


, Newark 4, N. J 


ha | | 


= Ly t = 


Miniature Sealed Beam Signa Radio and 
Lamps Headlamps Flashers TV Tubes 
ad + 
Alyminized Special Purpose Semiconductors Color 
Picture Tubes Tubes Picture Tubes 
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(Continued from page 8) 


efficient 
order to 


which one is best situated for 
service and prints a shipping 
be sent to that by telegraph 
“transceiver” the same day. More than 
6,000 orders for supplies 
maintaining communications equipment 


depot 


from troops 


throughout the world are _ processed 
daily. 
The equipment also reviews it red 


information daily—a task that wa 


formerly completed every three months. 


It prints recommendations f n ave 
age of 150 orders for replenishment 
of supplies daily. If stocks are not 
secured, it repeats the request dal 
till they are obtained. It also review 
daily any orders from troops for stocks 
not on hand at time of receipt of order, 
and prints shipping orde for ich 
goods as soon as they are ir 

The Signal Corps expects large sav 
ings due to closer contre f ipplie 
and possibility of carrying malle1 
stocks, which should result in reduced 
waste and loss. Even more important 
is the machine’s tremendous reserve 
capacity, ready to be callec it any 
moment, thereby greatly increasing the 
Army’s readiness for mobilization in 
the event of a national emerger 


TRANSISTORIZED TV PICKUP sta 
tion developed by RCA fo pot ne 
other TV field pickup 


weighs only 19 pound 


coverage and 
applications 

The unit consists of a 4-pound camera 
and detachable electronic viewfinder 
The camera uses a tiny 42-inch Vidicon 
pickup tube no longer than a king-size 


\KI| 





cigarette. The back pack contain 
synchronizing generator, battery powe1 
supply and a 2000-me transmitte 
Camera and transmitter together use 
70 transistors, and the %-watt trans 
mitter can send signals to a base 
more than a mile away. The batteries 
contained in the back pack can operate 
the equipment for 5 hours and may be 
recharged. Conventional, and heavier, 
tube-operated equipment provide ap- 
proximately 2 hours’ operation 
Recently unveiled was another min- 
iature (or subminiature) television 
camera (see photo) weighing only 10 
ounces. Announced by the American 





station 








Broadcasting 


Company 


manufactured in West G 


inches long and 2 i 
The camera tube 
smallest ever made, 
lens % inch in diamet 
RCA unit above, thi 


cable connection back 


restricting its mobility 





Calendar of Events 


National Electronics Conference d I 
hibition Octobe 
Ch 
Canadian IRE Show and Conventior 
a We A ntomot 
Pa re to, Cana 
Second Annual High-Fidelit Concert 
Demonstration, © ‘ 
Ne ) G. A. I 
1956 New England High-Fidelit Musi 
Show, Oct ‘ H 
80th Convention of the Societ f Moti 
Picture and TV Engineer 
\n H 
Miami High Fidelity Music St 
ber Hote \ \ 
RETMA Radio Fall Meeting 
Hotel Syracuse 
New Orleans High Fidelity Mu Show 
Oct Hote I 
ear 
Second Annual IRE Professional Group | 
Technical Meeting on Electron Devices 
Octobe 6. Shoret H | 
D. ¢ 
1956 High Fidelity Show and Music Fest | 
val, Novemt r | 
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Dallas High Fidelity Music Show 
ber 16-18. Hotel Adolpt 
High Fidelity Music Show 


Saint Louis 
‘ 








TV SHIFT TO UHF » 
W. R. G. Baker, RETMA 
vice president of G-F St 
we are to have nation-w 


television service we 

tive use of the uhf I 

this ultimately invo 

stantially all televisio1 the 


spectrum, Dr. Baker ir 


eral Communications ( 
cent action of considering 
the uhf channels 
Recognizing that it nat il 


the FCC to wish to avoid 


shift because of the 37 m 
receivers now in the hand 

Dr. Baker said that “if 

were made over a 7-10-y« 

the economic loss to the } 

be reduced to the absolute minin 
. We are now entering the pha 
volume introduction of « r set 


transition to a 


that if the 


(Continued on page 16) 
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START YOUR CREI CAREER TRAINING 
AT HOME TO INSURE MORE INCOME! 


What would a $10 or $20 a week raise mean to 
you? Only one $10-a-week raise will repay your 
investment in CREI training, and leave you a 
profit of $200 or more the very first year! Your 
increases in pay thereafter are all pure profit, and 
you'll be prepared for many more promotions 
and pay raises in the future years of your life! 


WHAT YOU DO NOW today, tomorrow, next week—will 
decide your success in the electronics field. Every day 
counts because the trained technicians are the ones who 
get the “plums” when promotions are handed out. How 
can you be sure to step ahead of competition, to earn more 
money, to get the position that carries more responsibility 

and the pay that goes with it? The answer is contained 
in a CREI booklet called ‘Your Future in the New World 
of Electronics.” 


ERA OF COMMUNICATION 


This is the era of Communication: aeronautical, marine, 
police and fire, industrial, land transportation. This is the 
era of defense orders and a manufacturing industry which 
last year alone sold billions of dollars worth of electronic 
equipment, which will top ten billion dollars (without 
military) this year. This is the era of electronic develop- 
ment, research, design, production, testing, inspection, 
manufacture, broadcasting, telecasting and servicing. This 
is the era of electronic careers—well-paid, interesting, and 
secure. 


PRACTICAL COURSES 


Train for a secure career 
—not just another job! 


Success ahead for trained men 
only in 


Stop Dreaming! Start Planning! 





FILL OUT AND MAIL T 








COLLEGE DEGREE NOT ESSENTIAL , t ve to be 
a college graduate t ene RI f f irses 
You do have to be willing to stud Y can do 
it while holding down a f t é have. No 
matter what your level of elect fence. CREI 
has a course for you 

CREI's professic nal g ance zed al ver 
the world. Since 1927 CREI has t I ans; you 
find them in radio and tele ion find them 
in electronics planning and manuf é find them 
everywhere and, generally, near the ring World 
War II CREI trained men for the A Se ces. Lead- 
ing firms choose CREI courses for group training in elec- 
tronics (among them are United A Lines, Canadian 
Broadcasting Corp., Trans-Canada A Douglas A 


craft Co., and Columbia Broad« 


THIS CAN BE YOUR BIG YEAR! 


Write today f RPOOKLET 
Tuition is rea thle 

mation s free F } and 
mail it at ce. 


AVAILABLE TO VETERANS UNDER Gi BILL! 





Y—BEFORE YOU FORGET IT! 


four work is under the H ' 
pee ec of a regular staff | CAPITOL RADIO ENGINEERING INSTITUTE To help us answer your re- | 
instructor who knows and I Accredited Technical Institute Curricula quest intelligently, please give | 
teaches what industry meets. Dept. 1410-C,3224 16th St., N.W., Washington 10, D. ¢.| the following information: | 
Training is accomplished on 1 Pleo ial Sa spine aneee MAPA 
Peto pean + alma | 8 “Your Future in the New Werld o of Costventes | 
Practica Pn ‘ 
KEY TO SUCCESS As a | | 
graduate you'll find your | CHECK C] Practical R | 
CREI diploma the key to | FIELD OF ‘pe gh | 
success in the entire field of | nicht tag | 
electronics. At your service | GREATEST ( (7) Pract fF | 
is the Placement Bureau | INTEREST Aer E } | 
which finds positions for ad- | 
vanced students and gradu- | PO esccns ei ei  e Rees Age | 
ates. No short cuts are D Ss 
promised; no jobs are guar- | l 
anteed but requests for | Zone ; 
CREI-trained personnel far | CHECK H Siuihe iy K 
exceed current supply. L V : 
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THOUSANDS OF SERVICE DEALERS S$4t'Se. CUSTOMERS 









MAKE MONEY EVERY DAY win Bef 
DYNA-QUIK 55> 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Tests over 95% 


OF ALL POPULAR TV TUBES*— IN SECONDS 
It’s easy and profitable to check all the tubes ir 
TV set with Dyna-QuIK—on every service call 
Cuts servicing time. Creates more on-the-spot 
tube sales. Saves repeat calls, protects service 
guarantee. 









DyNna-QuIK 500 measures true dynami 
conductance, completely checks tubes with labora 
tory accuracy under actual operating condit 
right in the home. 

Tests each tube for shorts, grid emission, ga y] 
tent, leakage, dynamic mutual conductance and 


life expectancy. One switch tests everything. No 

$10925 roll charts. No multiple switching. Mak: om 

NET — plete tube test in as little as 12 seconds. Large 

Dyna-Quik 500. Easily portable in luggage-style carry- 4!.-inch plastic meter shows tube condition on 
ing case. Size: 15% x 14% x 5% in. Weighs only 12 Ibs. *‘“Good-Bad”’ scale or in micromhos on scales cali 
Has 7-pin and 9-pin straighteners on panel. brated 0-6,000 and 0-18,000. Used in home or 


shop, DyNA-QUIK is a proved money-maker! 


| uding new 600 mil series tubes 





DELUXE—PORTABLE 


CRT 10. 400 
Tests and repairs \ 
TU Picture Tubes \ Tester 


Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter- 
element shorts and open circuits. Life test checks 
gas content and predicts remaining useful life. > 95 
Grid cut-off reading indicates picture quality cus- NET 542s 
tomer can expect. Eliminates tube transportation, 





Deluxe CRT 409. With 4%-in. plastic 


cuts service-operating costs. Also saves money on meter. Weighs only § Ibs. Luggage style 
TV set trade-in reconditioning. Earns dollars in carrying case. Size: 11x 7% x 5". 
minutes— pays for itself over and over again. Also available in economy model CRT 


200 with 3-in. meter at $39.95 net. 


Proved in Use by Servicemen Everywhere. 


See your B 4 K Distributor or send for facts 
on “'Profitable TV Servicing in the Home” BaK MANUFACTURING CO. 
and informative Bulletins 500-104-E, 3726N 


Southport Ave. + Chicago 13, iMlinois 
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MONEYBACK GUARANTEE ON THE 
WORLD'S FINEST SERVICE DATA! 


Howard W. Sams will prove to you that 
PHOTOFACT will help you solve any service problem 


FASTER, EASIER, BETTER, MORE PROFITABLY 





GET THE PROOF...DO THIS NOW: 


I. 


Choose a “Tough Nut” 





Pick a set that’s been giving you 
plenty of trouble—the tougher the 
test, the better the proof. Get the 
make and chassis number of the 
set... 





See Your Parts Distributor 





Look up the set in the Sams Index 
to PHOTOFACT Folders. In just 60 
seconds you'll find the applicable 
Folder Set. Buy it—take it back to 
your shop... 





3. 


Give Puororact the “Acid Test” 


_. eoos EUS Zo. 
rat jo 29 OO} “se / 
| 2 





With the proper PHOTOFACT Folder 
by your side, start solving your 
service problem... 


THEN, YOU BE THE JUDGE: 


If PHOTOFACT doesn’t save you time, doesn’t make the job easier and more 


profitable for you, Howard W. Sams wants you to return the complete 


Folder Set direct to him and he’ll refund your purchase price promptly. 





LEARN FOR YOURSELF HOW PHOTOFACT 
SAVES YOU TIME ON EVERY SERVICE JOB... 
HELPS YOU EARN MORE DAILY 


HOWARD W. SAMS, INC, ¢« 2205 E. 46th ST. ¢ INDIANAPOLIS, IND. 
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3 NEW FEATURE- 
PACKED AMPLIFIERS! 
(Models 99C, 210E com- 
plete amplifiers, 121C 
preamplifier) Color- 
marked Green Dot con- 
trols that make it easy 
for your family to operate 

your hi fi system 

smartly designed mahoga- 
ny cabinets . . . years 
ahead features that defy 
obsolescence . . . that’s 
H. H. Scott for "57, your 
best dollar investment. 
See for yourself! 





4 NEW SUPER-SENSITIVE TUNERS! 

(Models 330B, 331B AM-FM tuners 11B, 310B FM tuners) 

For the first time AM that gives you audio response beyond 10 kc 
. FM with new wide-band circuitry that makes drift a thing of the 

past .. . AM-FM tuners equipped for Stereophonic (binaural) operation 

That’s H. H. Scott for '57. Hear for yourself! 


2 COMPLETELY REDESIGNED 

POWER AMPLIFIERS! 

(Models 240, 280) Exclusive Dynamic 
Power Monitor on Model 280 affords full 
output on music, yet protects expensive 
speakers against burnout . variable 
damping controls for perfect speaker match- 
ing . . Mew exterior styling clean 
distortion-free performance typical of all 
H. H. Scott components. Judge for yourself! 


ALSO SEE THE NEW 710A TURNTABLE 


Visit your dealer or write today 
for complete technical specs. 


Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17 
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uhf is the ultimate 
time to begin the 


SCOTT HELT, patent 
for the Allen B. Du M 
died Aug. 9 of a he 
age of 49. A radi 
neer for several 
South and Midwe 
Du Mont in 1944 
the TV network 

Scott Helt wa 
extremely popular 
industry. He frequent 


television engineer 
ibject at Colum! 
book Practical T 
is one of the star 
subject. He also wr 
for technical jourr 
ber of several elect: 
including the Instit 
neers and the Ame 
Electrical Enginee 


SEVEN NEW TV STATIONS 
gone on the air ince t 
KVIP Redding, ( 
KUAM-TV Agana, G 
WBIR-TV Knoxy 

WCYB-TV sri 


KOTI Klamatl 
KVSO-TV Ardmore 
WAIQ Anda 
Two stations have 
WKNY-TV_ King 
KBMT Beaum 
Canadian station 
the addition of CHI 
Sherbrooke, Que 
The total numbe 
now operating in 
territories is 483 
This includes 22 nor nme 
educational station WAIQ, 
ing the most recent 


RADIO RESURGENC 
retail sales for the first 
1956—3,391,102 as 
for the same period of 
nomenal increase wa 
any particular categ« 
sales of table models, « 
sets and transistorized 
cluded automobile recei' 
same period TV retail 
approximately 3.2 mi 
2.8 millions in 1956. 
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ALLIED’S i957 


value-packed 356-page 
CATALOG 


the only COMPLETE catalog 
for everything in electronics 


World’ Moat Complete Stroke, 
@ Latest Hi-Fi Systems and Components 
@ Super-Value KNIGHT-KITS e P. A. 
Systems and Accessories @ Recorders and 
Supplies @e TV Tubes, Antennas, Acces- 
sories © Amateur Receivers, Transmitters, 
Station Gear @ Test and Lab Instruments 
@ Specialized Industrial Electronic Equip- 
ment @ Huge Listings of Parts, Tubes, 


Transistors, Tools and Books... 


Te 
¢ EARTH Savery! 
THE EAR net} 


Get ALLIED’s 1957 Catalog—it’s 
complete, up-to-date—356 pages packed 
with the world’s largest selection 


FEATURING of quality electronic equipment at lowest, 
money-saving prices. Get every buying advantage 

SUPER-VALUE knight-kits: Finest electronic 
equipment in money-saving Kit form —Test at ALLIED: fastest shipment, expert personal help, 
Instruments, Hi-Fi kits, Hobbyist kits, Ham lowest prices, guaranteed satisfaction... 
kits. Easiest to build and you SAVE MORE. 
EVERYTHING IN HI-Fi: World’s largest selection send for the leading 
of quality Hi-Fi components and complete music ; 
systems—available for immediate shipment from electronic supply guide 


stock. Own the best in Hi-Fi for less! 
SE ee Oe 
| ALLIED RADIO CORP., Dept. 2-K-6 


EASY-PAY TERMS: Only 10% down, up 100 N. Western Ave., Chicago 80, Ill. 


to 18 months to pay. Available on orders over $45. 


Fast handling—no red tape. [] Send FREE 356-Page 1957 al! 


Owr Seu. Year 
ALLIED RADIO 


World's Largest Electronic Supply House ee Zone 
Gee se rE 
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BOTH 12” AND 8” SPEAKERS 


Model 
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A TINY GEM WITH MIGHTY PERFORMANCE 
AT AN UNBELIEVABLY LOW PRICE 


It is hard to describe “sound.” The picture above gives a pretty good idea of what a 
TINY-MITE looks like, but what it sounds like... that’s not so easy 








If we used words like “beautiful,” “sonorous,” “rich-bodied,” you’d conjure up 
some sort of mental auditory response. But at best it wouldn’t be accurate. You have 
to actually listen with your own ears to know what “sound” really sounds like. 
You'd have to look twice to believe that the magnificent sound produced by the 
TINY-MITE was emanating from an enclosure only 21”h. x 15%”w. x 12”d 








It’s no trick to achieve good results with a large enclosure, but realizing the great 
need for limited space enclosures, we set ourselves the goal of producing the finest 
















small enclosure possible. ... This is it! 
JUST LOOK AT THESE FEATURES: 4. Supplied with mounting board cut out for 12” 
1. The only cornerless-corner enclosure for both speaker; adapter for 8" speaker with ample space 
12” and g” extended range speakers, employing for tweeter opening is available 
highly efficient University horn-loaded phase 5. No more struggling to install speakers. Baffle 
inversion principle board is easily removed at front of cabinet 
2. Versatile design permits use in room and ceil- The TINY-MITE makes any speaker sound its 
ing corners or along flat wall. All exteriors, in- best. Matching the superb quality of the TINY- 
cluding the back ire beautifully finished, per MITE, University offers the largest selection of 
mitting unlimited decorating possibilities 8” and 12” 2- and 3-wa Diff , to meet 
3. Construction equal the finest cabinetry. Full any budget requirement Visit ur fave e Hi- 
44” wood used throughout, thoroughly braced. Fi center and listen for yourse 
Mahogany ... $39.75 
Blond 42.25 
UNIVERSITY LOUDSPEAKERS, Inc., 80 South Kensico Ave., White Plains, N.Y. Unfinished 34.00 








LISTEN Universtiy sounde better 
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SAFETY PROGRAM 

Dear Editor: 

We wish to conve 
for the fine publicit I 
August) given oul 
Pittsburgh. We a1 
national coverage 
will alert the rest 
danger. 

As a follow-up, I 
that our committe: 
the electrocutio1 





had the misfortun 
with a hot chassis a1 
ator. We are theref 
point to our final re 
TV receivers sh 
terlock in the ba 
defeated by using 

I wish also to 
Fay, battalion cl 
vention Bureau, fee 
our recommendat 
to have them place 
the convention of 
Prevention Bure 
matter is that 
performing publi 
will gain in statu 


the coverage 


Chairman, Pub 
RTSA of Pittsb 
Pittsburgh, Pa 












BASEMENT 
Dear Editor: 

In the August 
magazine I ran a 


H M Layden (page 


PECHNICIANS 


ment technician,” a I | 
Jr., (same page) 
a college yprad, I 
electronics. I did n 
beef with Mr. W 
Mr. Wolfson is, | 
Mr. Layden is pr 
in his electronic er 
lot of others in h 
ing about us basement 
do a good job and cl 
rate. Most of us do1 
it—we have job I 
do it to make a smal 
suing our favorite he It 
that Mr. Layden d 
electronic knowledg« 
he could do the same 
If Mr. Layden y 
about radio and T\ 
he would be so covere tl N 
he wouldn’t have 
about basement 
are too busy counting 
(Continued é ) 
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You Can Train at Home for Good Pay Jobs in 


RADIO-TELEVISION 


Fast Growing Industry Offers Good Pay, Security, Bright Future 





Tre zPLUSOPPORTUN 
on AND Sop guentng SUE rg 
cata all OcaRD 


wa 


field is Radio-Television. Over 

Radios plus 30 million sets in car 4 ),000 
Television sets mean big money ty for 
trained Radio-Television Technicia fore thar 
4,000 Radio and TV Broadcasting i ffer 
interesting and important posit for hr 
cians, operators. Color Telev table TV 
sets, Hi-Fi, other development ture 


growth. Radio, Television are both ¢ gy Need Be E. SMITH 
for trained technicians is reasing Founder 


Find Out What Old argest Home 
Study Radio-Tele 901 Offers You 


Since 1914-—-for more than 4 N. Rul has been training 
ambitious men at home in spars I -TV. Thousands of 
successful gr raduates say N.R.I tra ‘ining method is a fast, 
easy, effective way to higher lesirable jobs. Carefully 
planned experiments ind pract juipment cooled free of 
extra charge, bring basic pri jues to life right in your 
own home. Find out what depe raining can do for you. 


You Learn by De yet Practical 
Experience with Kits N.R.|. Sends 





Add to Your Income Starting Soon 


Nothing takes the place of pra xperience 

As part of N.R.I. Servicing é bu ld 
Make $10-$15 a Week Extra A°-DC Radio Receiver and Vacu go 

meter shown below. Use the ke tests, 


°° ° . aad . 
Fixing Sets inYour SpareTime ents cot practical 
experience. All 
equipment yours to 
keep. 








Soon after enrolling, many N.R.I. students 
start earning extra money fixing neighbors’ 
radio sets. Many earn enough extra to pay 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage 
Free postcard for Sample Lesson. See how 
practical it is to learn at home. Get 64-Page 
Catalog, too. See equipment you get, out- 































lines of courses, facts about « —- in 
ae. 
N.R.I. Training leads to good pay jobs like these. BROADCASTING: ni asp asemeanseaes CUT OUT AND ae. CARD NOW 
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi-Fi 
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, en / 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry aan : WE PAY POSTAGE 
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans- | : 
mitter Design Technician AND MANY OTHERS. : a .. 
| The ABC’; of 
Thanks N.R.I. for Good Start Quit Jobto Start Business 
i i n Serv nc no 
“Right now I am doing “I decided to quit my This card entitles ee to Actual Lesson ae , ra shades 
spare-time repairs on job and do TV work full how you learn Radio-Television at home. You Se receive 
: 1 time. I love my work 64-Page Catalog. 
<. 


" . : : , > ~ 
= . / ? » 
24 a this growing field. Prices of N.R.I. Courses ae & he O71 3. a 8 ¢ a 

fa T Al' wid are low, terms easy. : (oa ec Seats = i e att 
Chief Technician, Chief Operator, Remote Contro! Operator. SERVICING: Home and ‘ 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVER 

N.R.I. TRAINED THESE MEN :{oy gp, | sthvicing 
Radios and Television. 
and am doing al right J NATIONAL RADIO INSTITUTE, Dept. fF 





Going into full time 4 . 
servicing soon.”’ C. HIG- Ky RLINEY Cincingett’ Washington 9, D. C. 
t GINS, Waltham, Mass. A } Ohio | Please mail me the FRI 
Catalog. (No Salesman w ; 
Engineer with Station WHPE N.R.I. Started His Way up | _ 0 <\0N, 
“T operated a successful ‘I was a cab driver earn- Name ‘ ant 
Radio repair shop. Then ing $35 a week. Then I ye A 


I got a job with WPAQ 
and now I am an engi- 
neer for WHPE.”’ VAN 
W. WORKMAN, High 
Point, N.C. 


enrolled with N.R.I j Address 
Now gy mak- - 

er.” J. H. SHEPHERD. § City 
Bloomington, Ind Approved Member, National Home Study 








YOU BUILD 


you build this low 


methods, procedures 





YOU BUILD AC-DC 
Superhet Receiver 


N.R.I. 
needed parts. By 
you get actual 
practicing with 
modern receiver. 
Learn-by-doing. 


Broadcasting Transmitter 


As part of N.R.I. Communications Course 
power Transmitter, 
learn commercial broadcasting operators’ 
Train for your FCC 

Commercial Operator's License 


Servicing Course includes all 


servicing experience 


introducing defects 


this 





| You — 
Learn ho 
} quency amy] 


conduct ex 
periment 








YOU BUILD Vacuum Tube 
Voltmeter 


Use it 
fixing neighbors’ sets; 
bring to life theory 
you learn from 
wm A, 


understand texts. 


to earn extra cash 


8 easy-to- 














Radio-Television Can Give You 
a Good Job with a Future 


N.R.1I. Graduates do Important Work 
— Get Important Pay 


Chief Engineer 
with Station 


“IT am Chief Engineer of 
Station KGCU in Mandan, 
N. D. I also have my own 
spare time business serv- 
icing high frequency, two- 
way communications sys- 
tems.”’ R. BARNETT, Bis- 
marck, N. D. 


Paid for Instruments 

out of Earnings 
“I am doing very well in 
spare time TV and Radio. 
Sometimes have three TV 
jobs waiting and also fix 
ear Radios for garages. I 
paid for instruments out of 
earnings.” G. F. 1 AMAN, 
New York, N. 


Has Own Radio-TV 
Business 


“We have an appliance 


store with our Radio and 


TV 
repairs. During my 
service, N.R.I 
helped get me a top ratec 
job.” W. M. 
Fairfax, S. D. 


_< I See Other Side “<= 
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FIRST CLASS 
Permit No. 20- 
(Sec. 34.9, P. L. & R.) 
Washington, D.C. 














BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 








POSTAGE WILL BE PAID BY 


NATIONAL RADIO INSTITUTE 
16th and U Sts., N. W. 


Washington 9, 


D. C. 


servicing and get TV 
Army 
training 


i 


WEIDNER, 


Here is a line of work that people respect——a vocat 
can advance, win a place for yourself, 
much personal satisfaction in what you are 
can learn at home in your spare time. Smart 
are using their spare time to develop new knowledge, 1 

They know it is the trained man who gets ahead, gets t 

job, drives the better car, is respected for what he knows and can 


Be a Skilled Technician 


He does 
offers that 


earn good 


, 
able to 


pa 


fellow 


The technical man is looked up to. He should be 
work, gets good pay for it. Radio-Television 
work. There are more than 40 million Televis 

and auto Radios. Millions more are sol 

splendid opportunities for the man well t 
Servicing or Broadcasting. Micro-Wave 
Radio, Two-Way Communications for b 
expanding—making more jobs, greater opportu 


You Can Train in Spare Ti 


l parr 


Lelay 


ISes, 


Keep your job until you’re ready for a better one 
N.R.I. Courses are planned for men who car 
spare time. You get many kits to build equipment 
experience. You work on circuits common to both 
Equipment you build “brings to life’’ things you lear: 
easy-to-understand texts. Experienced N “ instr 
cians, specialists devote full time to makir ire 
and simplest Radio-TV training. Train as f 


Tested Way To Better | Pa 


Training is practical, thorough. You get 
40 years experience training 
Television. Most successful N.R.I. men start 
of Radio, many without a high school edu 
Radio-Television training can mean to you ‘ 
ser toward becoming one of that select group 
rechnician. Send for Actual Lesson { 


study 
Rad 


VO 


ist or as 


N.R.I. 
N.R.I.’s 


mer for 


with 


and 64 P ive ( 


FREE. NATIONAL RADIO INSTITUTE, Dept. F ecitasian D. c. 


SAMPLE LESSON AND 


Ot FREE 


BOTH 


CUT OUT AND MAIL 
POSTAGE-FREE CARD 











Bell Dr J 
guide feed to a paraboli 


Ph.D. ir phys 


Laborator ies’ 


who has a 


The giant microwave highway that 
carries your TV programs along with 
telephone conversations from coast to 
coast has a versatile new partner — an 
new microwave system which 


de- 


veloped, at Bell Laborator ies. The new 


entirely 


was created. and is now being 


system operates at 11,000 megacycles 
—a much higher frequency than eve 


before used in telephone service. 


Bell's present microwave systems — 
operating at 4000 megacycles — were 
designed for heavy traffic and long 
distances. The new system is designed 
especially for lighter traffic and shorter 


distances—up to 200 miles. Its traffic 
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W adjusts a 
dish reflector. Dr 


Massach 


Fitzwilliam wave- 


Fitzwilliam, 


ics from usetts Institute 


capacity is extremely flexible. De- 


pending on traflic needs, the system 


can provide only one one-way or as 
broadb ind 


Each two-way channel can 


many as three two-way 
channels. 
carry 200 telephone conversations si- 


multaneously or one television pro- 
gram in color or black and white in 
each direction along a route. The new 


microwave system, which is already 
being operated expel imentally. will be 
valuable in providing additional tele- 
phone service and television programs 


for cities in remote areas. 


This is another example of how re- 


search and development work at Bell 


BELL TELEPHONE 


INICATIONS RE 


WORLD CENTER OF 





_LABORAT( bi 








e|r|1 




















FIRST IN EXACT 


REPLACEMENT. 























+ . 


HVO-47 FOR EXACT REPLACE- 
MENT in ANDREA, ARVIN, 
DUMONT, HOFFMAN, KAYE- 
HALBERT, PACIFIC MERCURY, 
PACKARD BELL, SILVERTONE, 
STROMBERG-CARLSON, TECH- 
MASTER ... another in the com- 
plete Merit line of exact and 
universal transformers, yokes and 
coils. Merit is the only manufac- 
turer of transformers, yokes and 

Tome slel mm aelii)°)ictiomelaeleltlen 
facilities for all parts sold 


tion 
Walel-lamiil-tia@mclaclile males 








e|r\1 




















MERIT COIL & 


$42 N. CLARK 81 CHICAGO 40. ILI 


TRANSFORMER CORP. 








22 


CORRESPONDENCE 


(C. 


whether he ce 
Mr Layden, if we 
charge we won't 


I men I 

Z more abo ele V1 

eV know, I w \ ick in 

your climb t B Mi 

I ivder rie at { 
G. H. MULFORD 

Ha 0 
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Dear Editor: 
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alone. Other factor 
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common 
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I know 
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ist suffer from n i ul 
dizement. I know ti 
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I ! ind their very 
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ened self-inter les } Vu 
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H. M. LAYpE 
New York, N. Y. END 
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NORELCO 


FRof sxmes 


‘ FULL RESONANCE 
TWIN-CONE 





SPEAKERS 





Norelco’s tw 
Silene 1 to i] 
] yw treq 
peakelr I 
CC lesi 
t hi h 
higher f 
Fl ninat opera 
Pp nced n 
‘ r systems, N 
nbva . 
Ast 
ga fat i 
I production oT tr 


economy and va 

Norelco FRS tw 

your best cho If 

hood dealer doe t k N 
write direct to N 

Philips Compar 


dealer's name an 


improve any 


sound system with Moreleo' 
*FULL RESONANCE SPEAKERS 


Write today to Dpt. D10f 
and prices of ce 1ue eer 
North American Philips Co., Inc 
100 E. 42nd Street 

New York 17, N.Y. 
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TV Alignment Is Easy 


RCA WR-70A 
RF/IF/VF MARKER-ADDER 
PRICE...$97.50,* with four coaxial 


cables for connection to sweep and 
marker generators, and to oscilloscope. 


me Aal-leme cele mm er-y- me ial- mal -i1 


RCA WIDE-RANGE MARKER-ADDER 





The RCA WR-70A Marker-Adder is designed for e Eliminates distortio1 
use in rf, if, and video sweep-frequency alignment Dy SS IDAERer ON 

c rr ry t a t 
of both color and black-and-white TV receivers magnesia nal 
When used with alignment instruments such as the receiver. The 
the RCA WR-59C TV Sweep Generator, the WR the rf, if, or vf chi é e re 
89A TV Calibrator, and an oscilloscope, the WR- @ Marke: ickout” | eceive te 
70A produces narrow and distinct markers of enables simple a 
high amplitude. Response-curve distortion is vir- e Provides very high-Q ( I tude, 
tually eliminated, thereby simplifying trace-shape narrow in width 
and frequency identification e Front-panel cont: f marke and 
Note these important features: ly simplifies black-and-white nment 
~ “_— pI € 
Front-panel control provides instant choice of four , : 
different marker shapes, permitting use of type of e Electron-tube regulator lit f voltage 
marker best suited to response curve being observed provides steady trace 


SEE YOUR RCA DISTRIBUTOR FOR DETAILS...NOW! 


TEST EQUIPMENT 


® Radio Corporation of America + Harrison, N. J. 





FRONT PANEL SWITCH PROVIDES INSTANT SELECTION OF FOUR DIFFERENT MARKER SHAPES 


4 


Norrow-band marker Wide-band marker Negative-going marker Positive-going marker 


for S-curve observation for tuner alignment for trap adjustment for peak alignment 
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We hit the target again... 
with this new, modern version of the 
most wanted service-test instrument 


Pyramid introduces the CRA 
Capacitor-Resistor Analyzer, a ve: 
tile, up-to-date, moderately priced t 
-instrument. The CRA-2 is the perfect 
multi-purpose analyzer for the tex 
nician, serviceman and engineer 
industrial and military electroni: 
black and white, and color televisio: 


and all related. fields 


The guesswork has been removed 
from eircuit trouble shooting. Whe: 
making leakage-current measurements 
the values are read directly from the 
meter while the rated operating volt 
age is applied to the capacitor. A 
vacuum-tube ohmmeter circuit dis- 
plays accurate insulation-resistance 
values 6n the meter for many types of 
capacitors. The extended range cali- 
brated pdwer factor control permits 
power factor measurements of electro 
lytic eapacitors rated as low as 6 volts 
DC working and as high as 600 volts 
DC working.» This special “QUICK 
CHECK”: cireuit performs rapid ‘‘IN 
“CIRCUIT” test. for short, open, inter 
mittent high RF impedance and high 
power factor withoyt removing or dis 
connecting the component from its 
operating circuit. 


ow 


FEATURES 


“Quick Check" in circuit test for Open Circuits 
Short Circuits. intermittents. High RF 
Impedance. High Power Factor 


Burton Browne 


Speedily and accurately checks 
Capacitance. Power Factor. Resistance 
Insulation-Resistance. Leakage Current 


Precision meter for accurate readings of 
leakage current, applied voltage and 
ihsulation resistance. 


Combination Wien and Wheatstone bridge 


= 
> 
Accurate vacuum-tube meter circuit 
> 
=> 
> 





Examine it today 
Being introduced by leading Electronic Parts Distributors 


Parts of the highest quality are used. Wire 
and wiring meet military specifications 


P Y R A M | D ELECTRIC COMPANY 


1445 Hudson Blvd., North Bergen, New Jersey 
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Need For Television ideas 
Technicians To Rise Ps wd warned 
out Shortage 


/ Of T 
TV SALES Sylvania Head Expects tained Men 


SET NEW RECORD 


Huge Electronic Gains 


RCA HEAD PREDICTS SALES 
BOOM FOR COLOR TV SETS 


LEARN BY DOING 


STUDY NEWEST DEVELOPMENTS 


CHOOSE FROM THREE COMPLETE COURSES ry 


wow TO make 
covering all phases of Radio, FM and TV aoe @ = 


‘MAIL THIS COUPON TODAY! 
ieee FF hh hUGlhUG UG LUG UG UGGS 


Mr. Leonard C. Lane, President 
EXTRA TRAINING IN NEW YORK CITY AT NO EXTRA COST! RTTA 
Dept.R-10C, 52 East 19th Street, New York 3, N.Y 


Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 


SAMPLE LESSON, and FREE aids that will show me 
VETERANS how | can make TOP MONEY IN TELEVISION. I under- 
stand | am under no obligat 


PLEASE PRII 





My School fully approved 
to train Veterans under 
new Korean G. |. Bill. Don't 
lose your school benefits 
by waiting too long. Write 
discharge date on coupon 


Se Senatincie Tieden Gass 

. s «8 . ss “ a C(O FM-TV Technician Course 
Radio-Television Training Association "eaRaetneamn 
Ee ee ee ee ee 


NO OBLIGATION! 


Write discharge dote 
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That’s right! Now you can 

buy a loudspeaker enclosure 

in kit form whether you are 

a do-it-yourselfer ora 
don‘t-do-it-yourselfer. No more 

messing with shellac, furniture 

stain, varnish, wood putty, 

rags and the rest of the gookum 

... this time you really need 

only a screwdriver to assemble a 

superb piece of cabinet-work 

with that supremely professional 
“CABINART" finish. Each enclosure 

comes with every outside piece pre-finished 
Timol col iti Malelulebiatl+)ol-toM colalile Mol M@uilolivelelolihy 
veneers. The assembled kits are absolutely 


indistinguishable from their world-famous 
factory-assembled ‘‘CABINART’’ 
counterparts. Best of all, the money you 


would otherwise spend on finishing 
tools and materials more than makes up 
the price difference between a 
pre-finished kit and an unfinished kit. 


Model PFK-300 
(pfK—Pre-Finished Kit) 
Senet S CABIMARTTs toons Model PFK-500 


(pfK=—Pre-Finished Kit 
Pre-finished kit ver = 


' 


the extr 
$72.00 net design 

n 
, $ 50 net 

Model KR-3, factory-a nbled and 
finished version of same...$99.00 net 


Model PFK-120/150 
(pfX—Pre-Finished Kit) 

Pre-finished kit version of BEL 4, 
Paul Klif j 1 CABINART corner horn 


$48.00 net 
$36.00 net 
$69.00 net 


$58.00 net 


$42.00 net 


” $25.95 net 


P-630, for 15 . 
Shipping Wt. 39 It $29.95 net 
Model 63, unf {kit 
version of same $23.95 net 








...and don’t forget — 
CABINART can supply you with 16 other hi-fi kits, 29 kinds of equipment 
cabinets, 4 matched speaker systems and 20 different hi-fia 


bi t 
Write For Complete cabinart ‘57 Catalog Ca i nal 


CABINART FURNITURE IS MANUFACTURED BY G & H WOOD PRODUCTS COMPANY, 99 NORTH 11 ST., BROOKLYN 11, N 
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ALA: LITTLE ROCK HAVEN . 
a Gert> NEW gto MIA 
anni PHOENIX Los AN DENVER wit Min Mi 
Atta 
Nra ous LEXINGTON 
ALS 1ANAP ANS 
{DAHO on CHICAGO Ind FORT pooGce, jOWA KANSAS city NEW orRL 
Ae — PRINGHIELD, MAS: mic 
URN, 5 snow 


IN 23,000 CITIES AND TOWNS 


‘operator 25° 


is sending customers to 


RAYTHEON BONDED DEALERS 





A CHARL 
sr. ont OTte 
MINNEA Pon). yacksoNn Lours pigs out mM omAna CAMDEN ew YORK city 

N 


WATERTOWN, sp 


POR P NCE 
earco, ND: COLUMBUS TLAND, — HILADELPHy, PROVIDE 


OKLAHOMA CITY GREENVILLE, 5 c 
ene city AnD, V' K TLE VA 
wen #8 ut LAKe Rutt orFrot SEA gron™ we 
fort wor SA N cL paRKs® crev E 
or Sy Ask your Sponsoring Bonded Raytheon Tube Distributor about ‘‘Operator 25"’ and the 
many other important advantages of being a Raytheon Bonded Electronic Technician 


RAYTHEON MANUFACTURING COMPANY 


Receiving and Cathode Ray Tube Operations 
Newton, Mass. °* Chicago, Ill. + Atlanta, Ga. + Los Angeles, Calif. 


Raytheon makes! Receiving and ture Tubes, Reliable Subminiature and Miniature 


all these \{ ¢ tor Diode wer Rectifiers and Transistors, Nucleor 


Excellence in Electronics 
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Pisstner reason why today’s fastest 
selling high fidelity record changer is 


- Jam-Proof — 


afety clutch feature 
prevents damage even if tone arm is 
moved or held during 


change cycle. 


Sy 
©. For other features and new popular price, see your hi-fi dealer or write Dept. RK-16 , 
- ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 











RCA offers you the 
finest training 
at home in 


electronics, ‘ 
Ate 


TV servicing, > ie 


a af Pe 
s j The instruction you receive and equipment you 
OK NOW get (and keep) will start you on your way. Pay- 
a 


as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 


information on Home Study Courses for the be- 
Fy la ginner and the advanced student. 
RCA Institutes, Inc., Home Study £ . 
2 350 West Fourth Street New York 14, N. Y 


Without obligation, send me FREE CATALOG 


on Home Study Courses in Radio, Television 
‘a * and Color TV. No salesman will call 


A SERVICE OF RADIO CORPORATION of AMERICA Nome 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. Address 
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NEW! DYNAMIC CONDUCTANCE 
Tube & Transistor Tester “666 


COMPLETE WITH MATCHING PROTECTIVE STEEL COVER AND CARRYING HANDLE 


_ PTT Tete WIRED........$109.95 





Speedy, ple erat ‘ lation f actual 
unexce | ed tr ignne ensitivity ane i¢ iracy 
and me har il ae tnese ire tne 4 ert advantage 





APPLICATIONS: Ideal for COLOR AND MONOCHROME TY 











lle ® all rece € r iding 4, 5, 6 and 
, NAM NOUCTANCE TUBE & TRANSISTOR TESTER P 
o 9-pin, subminiature 6, 7-pir n-line base) and 8-pir 
| = e , 
i a tubes, many small transmitting and special-purpose 
5 . cold-cathode rectifier electron-rav indicator and 
L 4 picture tube with é ry adaptor Tests 1 n ar 


ELECTRICAL CHARACTERISTICS Filament switch provide electior 


TRANSISTOR TEST: Deper ‘ 1 ipproved two-step ; ; 
test ! oth n-} and } p transistors, using internal de - : : - . 
ipply eakage ‘ irement of collector current Line voltage ma silty sf 
+] ; isi. Rollchart r 
Save 1 the ¢ ir ‘ rar ( este 
DYNAMIC CONDUCTANCE TUBE TEST: Composite Exceptional control accuracy 
tion of mutual « ictance (¢ late conductance (G i } f ve ’ rate 
peak « ion cay} t | t accuracy assured by the f ick ‘ he 
wil } \ 
° Multi-circuit leve witen f peer iltaneou electior Power: é te f ) t A ( 
t Li ve ] i T 
range of contr 2 1 vy tage 
ih eee aces ‘aes aise eaeh whens with a WE eacnenk PHYSICAL SPECIFICATIONS 
wire ind tent ete Components f te f ! 
ad 5 r I t t t T\ y ] il ley ‘ ‘ 
hunt il irate re-wour eter range pote New gear-driven rollchart mechanism 
. | la é r r he g 
‘ W r 
© Rectifier teste nea " 1 rated current for extra The 10 individual element push-buttons 
accuracy nte < } vh wt 
Leakage Test Dire ‘ f inter-element leakage in 
ohn with the f ! nting nd g ar i ire safer 
The i siti ve itches pl 
© Basattive S66 « cite aaaia ts accurate readings up to 20 The 10 SIX position lever switches plu 
megohn . a. : i } ~ . é : ™ 
® DC leakage test tage alwa applied in correct polarity _ + ditt Weak vale r Pa 
to eliminate « n effect iro readings +t : mn 
° Accurate heater-Cathode leakage readings achieved by iso- = tales - 
, ° “saaneiggen ~ co ee eager r : rhe only internal adjustments in th 
lation of heate a ithode ro remaining ibe eleme eee , 7 , 
. 10 push-buttor witcne ermit rapid insertion of alternate AN tne _—_—s e! requ 


be element n leakage test circuit — Crer Of any Hog 1 
The “Tube Merit” Switch, through wh 


Each active tube element can be individually connected to any 
of th Polle . } ‘ D 


; “= | re applied t the 
P @) _— . hall re creer = ABS Pa I t el nate the 
voltage lamer oltage groun cathode and filament re- , y continu yperat 
Multi-section tubes ha individually tested by i 00 ua D-Arsonval meter movement 
rap p 1-buttor é e all ectior are simul rugye r wrinkle teel carrying ca 
tane 1 lrawlt fu rate irrent Pentodes are tested ( ‘ nd carr } lle for ea porta Dimensions 


as pentodes, with 1 i ng together” of tube elements Weight: 20 | 


NEW! TV-FM SWEEP GENERATOR 
AND MARKER *368 


Biv ccccccccccccc eee) =©6©WOURED........ $119.98 


Outstanding ease and accuracy in alignment. Entirely electronic sweep 









circuit witt rate ise nereductor pre le superb lineari 
on both ‘ f center frequency. Newly-designed AGC circuit 
matical ist oscillator for maximur output 
minimum a litude variatior Resonance-free RI 
“suck-out point inywhere n the RF spectru 
range 3-216 me in 5 OVERLAPPING FUNDAMENTAL BANDS 
width cont isly variable from 0-3 me lowest 
to 0-31 highest aximum deviatior Variable marker generator 
range fr: 7 ec in 3 FUNDAMENTAL BANDS 
- harmonic band (60-225 mc). Variable marker cal r ¢ h interna 
The most highly perfect ervice instrument of thix crystal marker generator. 4.5 mec crystal included 
type presently being offers n either kit or wired form prov n. Edge-lit hairlines eliminate parallax. D 
at ANY price! Output pedance 50 ohms Continuously varia 
For accurate alignment f FM, TV Monochrome and size control. 4-step decade “coarse” and continu 
Color sets; all RF, IF and oscillator stages, including attenuator r both sweep and marker output gre ( 
nterearrier; all u nd video traps. High RF output 2-way blanking eliminates return trace. Narrow range phasing contro 
for alignment of booster tuners, and other RF circuits for accurate alignment. Cables included: output, hor 
without need for additional amplification. compensated scope vertical cables 


30 RADIO-ELECTRON 





WEW! coor and Black-&-White 
LAB & TV 5” OSCILLOSCOPE +460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves 
plus Color & Monochrome TV servicing. Flat fron 
DC to 3.58 me +1! db (color burst freq flat DC 
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in 
Vert. Z 3 megs. Has the following outstand 
tures not found in scopes up to several times 
price, kit or wired 

VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate |-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 















ng fea 





150 ke to 435 mc 
with ONE generator! 
Mew! RF SIGNAL GENERATOR #324 





























































h-f resp. (minimizes h-f phase shift, extend 
ful resp. to 10 mc); full-screen undistorted : 
defl gt freq-compensated decade step attenu KIT $26.95. Wired $39.95 
ator up to 1000:1. SWEEP CIRCUIT: perfe for COLOR and Monochrome TV servicing 
linear sweeps, 10 cps — 100 ke (ext. cap. for dows : 
to | cps); pre-set TV vert. & hor. positions »& N then genera- 
7875 cps); automatic sync. ampl. & limiter elim tor g IF-RF alignment, 
> inates sync amplitude adj. PLUS: direct or cap signa 6 FM & AM sets: mar 
; coupling; bal. or unbal. inputs; edge-lit engraved ker ge ‘ k. 6 fund. ranges 
lucite graph screen; dimmer; anti-glar filter 150-400 k 400-1200 k Ag n 3.5-11 me, 11-37 me, 
bezel fits std photo equipt. OTHER IMPORTANT 37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
FEATURES: High intensity trace CRT. Finest sq +156 . i : joe ' 
wave resp. (.06 usec rise time). Push-pull hor ant alig f I gla ; . 
‘ ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in et te-modulated 
voltage calibration. Intensity mod. Sawtooth & by f int. mod 
cps outputs. Astigmatism control, Retrace blank ) ( gain ext. mod. ampli 
ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor fier n Turret-mounted 
positioning. Bal., cal., astig. adj. externally accessible. UP! CRT g step) RI 
2—6AU8 6CB6, 1-12AU7A, 2-6]6, 1-6AX5, 1-1V2. Deep-etched satin R 1} e wave output to 
aluminum pane rugged grey wrinkle steel cabinet. Designed f ca ng fe 
building at home with no special equipment. 13” x 842" x t \} for ou 
SCOPE DIRECT PROBE* =PD: KII $2.75. Wired $3.95. I it tra ru ated 
pick-up & signal re-radiation De I steel 
SCOPE DEMODULATOR PROBE* =PSD: KII $3.75. Wired $5.75. Demodu 
lates AM carriers between 150 kc and 250 m« 
SCOPE LOW CAPACITY PROBE* =PLC: KIT $3.75. Wired $5.75. For signal 
tracing in high frequency, high impedance & wide-band circuits (as in TV 


without distortion from overloading or frequency discrimination 


specs are the proof.. 


NEW BEST BUYS 


FETED 


COMPLETE 
with Preamplifier, Eavalizer and Control Section 


New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER *HF20 


KIT $49.95. Wired $79.95 






for €OLOR and Monochrome TV servicing 


New! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (par. pend.) 
KIT $29.95. Wired $49.95 
UNI-PROBE: exclusive with EICO! Terrific 


time-saver! Only 1 probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohms 

The new leader in professional peak-to-peak VI VMs 
Latest circuitry, high sensitivity & precision, wide 


























ranges & versatility. Calibration without removing 
"Ss > % from cabinet. New balanced bridge circuit. High Z 
~ nput for negligible loading. 442” meter, can’t-burn 


out circuit ‘ non-skip ranges on every function. 4 
functions: +DC Volts, —DC Volts, AC Volts, Ohms 

Uniform 3 to 1 scale ratio for extreme wi 
1). for all 









range accuracy. Zero center. One 7cro-ac 
functions & ranges. 1% precision ceram 1 
plier resistors, Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 14 
#20, 1400, 4200. DC/RMS sine volts: O-} ‘ 
0, 150, 500, 1500 (up to 30,000 v. with HVP 










































ahd low qualit 
probe, & 250 mc with PRF probe Ohms: 0.2 ohms to 1000 megs Be t t -* ; " ’ . 
7 5 F that sets a new ! nat e price o 
12AU7, 6AL5, selenium rectifier; xfmr-operated. 8 x 5” x 5”. Deep- wired. Fver eta i hed sol 1 rass 
etched satin aluminum panel, rugged grey wrinkle steel cabinet , ate te fs ET ; =e 
ontrol plate co 
Mew! vevuxe peak-to-PEAK VIVM #249 lied pane euee , k). IM distortion (60 
with 72". METER & UNI-PROBE cps: 6 ke/4:1) at rated power Mid-band harmonic 
KIT $39.95. Wired $59.95 distortion at rated power Maximum harmonic distor- 
r i tion between 20 and 20.000 cy at 1 db under rated power: 
All the advanced & exclusive features of *232—PLUS the approx. | Power response (20w) b 20-20,000 cps: 
extra convenience and readability of its big 7/2” meter. You +1.5 db 10-40,000 cps. Frequency response (%4w): +0.5 db 
ideal bench instrument 
VTVM RF PROBES* +PRF-11 or PRF-25: 5 feedback equalizations f I 8 ncluding RIAA 
KIT $3.75. Wired $4.95. Accuracy +1{ Use with any Variable turnover feedback io not affect volume 
ll or 25 megohm VIVM & permit large boo 1 of idio spectrum 
yrs with mid-freqs. unaffect »] & separate level 
VTVM HV PROBE *HVP-2: Wired $4.95. Complete ee ee ae . os tne Seen 
with multiplier resistor. Measures up to ) kv with 4 hi-level switched ing x xtal/cer 
any VIVM or 20,000 ohms/volt VOM amic phono or 2nd tur nputs for proper 
loading with a eading g FM & lity xtal cart 
ridges. Hum ba ynit I fir itput transformer 
has interleaved winding g reful balancing & 
grain-orient el. 8 


These I FICC NOW IN STOCK 
at your nearest them 
de-by-si with ANY t y see 

f 1 BEST BUY. 


TURN PAGE FOR MORE EICO VALUES... 
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Do you OVERPAY 
for QUALITY 
instruments? 











EICO’s mass purchasing 
and world-wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible . . . to 
give you Laboratory Precision 
at Lowest Cost! 

GET the MOST for YOUR 
MONEY! Don’t buy ANY 
test instrument till you put 
the EICO INSTRUMENT 
(kit or wired) equivalent be- 
fore you—and... 

Compare advanced elec- 
tronic design: see the latest in 
circuitry and features. 

Compare finest components: 
see the famous brands you 
know and trust, such as GE, 
Centralab, Mallory, etc. 

Notice ease of construction 
and operation: Exclusive “Be- 
ginner-Tested” Manuals make 
assembly and operation step- 
by-step, quick, crystal-clear. 
“You build them in one eve- 
ning—they last a lifetime!” 

Check 5-Way Guarantee: 
Only EICO gives you this ex- 
clusive complete protection! 
EICO guarantees components, 
instructions and satisfactory 
operation — AND guarantees 
service and calibration for the 
LIFETIME of the instrument, 
at less than cost of handling. 


Compare feature for fea- 
ture, dollar for dollar. 

There’s an EICO distribu- 
tor right nearby in your own 
neighborhood — over 1200 
coast-to-coast. EICO planned 
it that way so that you can 
easily examine EICO BE- 
FORE YOU PUT DOWN ONE 
CENT OF YOUR MONEY! 

COMPARE any of EICO’s 
46 models SIDE BY SIDE with 
ANY competitor. Then YOU 
judge who’s giving you the 
MOST for your money. 

Over 500,000 EICO instru- 
ments in use... You'll agree 
EICO gives you LABORA- 
TORY PRECISION AT LOW- 

EST COST. 


Turn page for other EICO od 









TUBE TESTER 
#625 


New! GEIGER COUNTER #803 
KIT $19.95 


ad 4-1 —e b= FS 






—j Loto Moy. gy.) el ey. 


Tells you how to SAVE 50% on 
Aclei ml -t-tm-lelSilelasl-lal mele) -ii-4) 





Wired $29.95 













































* spots even 1 





TV/FM SWEEP GENERATOR +360 





5” PUSH-PULL 
KIT $34.95 OSCILLOSCOPE 
Wired $49.95 #425 
* tests 600 KIT $44.95 
mil series Wired $79.95 
string type bg 
tubes 7” PUSH-PULL 
e illuminated} batteries) OSCILLOSCOPE 
roll-chart Professional, all-electronic, sensitive, an ae 95 4 
rugged—at lowest cost! Indicates b i 
Pix Tube Test Adapter... $4.50 — lamp & headphone clicks. . Wired $129.50 iN 
seas. VACUUM TUBE gg Generator coy | 
RATOR 
VOLTMETER +221 #320 _— — 
KIT $25.95 al aed ie 2% KIT $12.95 
Wired $39.95 y . w 
: “F150 ke-34 me, “e ired $15.95 
q DELUXE VTVM calibrated har- * M ange 
@= 8 £214 (7v2" METER) =; monics to 102} 1@ - v 
l\@e KIT $34.9 me. Pure or im 
@-? $34.95 mod. RF, & | 1® " te 
es? Wired $54.95 Colpitts osc. 19 heck 
P 400 cps sine h & 
Outputs. 
#944 FLYBACK Range 500 kc— 
TRANSFORMER & = pony 1% ae omy on % 
YOKE TESTER width control, Range 75 kc- i 
KIT $23.95 0-30 mc. 150 mc é 
Volt reg Es 
Wired $34.95 KIT $34.95 sg 
* fast check all Wired $49.95 KIT $39.95 
flybacks & yokes 5 
in or out of set. Wired $59.95 





DELUXE RF SIGNAL GENERATOR #315 | 








6V & re ELIMINATOR & 














shorted turn! 5MC-4.5MC CRYSTAL $3.95 ea. 
. Sep. voit- Sep. hi-gain RF ee Reads 0.5 ohms 
ge meter & & lo-gain audio —500 meas, 108 
>> ammeter inputs. © mmfd—5000 ‘mfaie 
4 Special noise power factor 


HARGER 31050 








locator. Calibra- 


.@: 





ie 








\ 


-@ee 


-Eme 








KIT $24.95. Wired $37.95. With Power 
Supply: KIT $29.95. Wired $44.95 
Feedback circuitry thruout! Preamp- 
equalizer, 
rumble filters, 





HI-Fl PREAMPLIFIER -HF-61 





scratch & 
K-follower output, 


tone controls, 


For FREE 1956 cotelog, mail coupon NOW! 








gA/co™ 





84 Withers St. © Brooklyn 11, N. Y-. 
Prices 5% higher on West coast © 56 I City 


and subject to change without notice. 




















L cccupet 


ted wattmeter. KIT ' 
'‘ : e 19.95 G 
ee? xi $24.95 . 
” -~ Wired 
Wired $39.95 a $29.95 
3 R-C BRIDGE & R-C-L COMPARATOR 
DELUXE MULTI-SIGNAL TRACER 3147 #9508 
20,000 Ohms/Voilt —~ ies 
MULTIMETER #565 
KIT $24.95 VTVM PROBES KIT Wired © 
Wired $29 95 Peak-to-Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe-1 $6.95 
1000 Ohms/Voit High Voltage Probe-2 $4.95 
ae SCOPE PROBES 
R 7 
KIT $1290 | Drect nn 8278 $8.95 
: Low Capacity $3.75 $5.75 
= ae ee ew ee eee ee ee eS SS KS 
{ EICO, 84 Withers Street ce | 
Brooklyn 11, New York j 
Send FREE 1956 Catalog and nome of neighborhood ‘ 
| EICO jobber. i 
{ Nome... ves - 
Home Address { 
i 
I 





1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 2 million sold to date! 
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RADIO — 
ELECTRONICS 


Hugo Gernsback, Editor 


ELECTRONICS VS. HUMAN JUDGMENT 


~~ Andrea Doria-Stockholm Disaster Calls for D 


HE human being, as an ancient organism in an ultra- 
modern, speeding, mechanized world, has recently suf- 
fered such decisive setbacks that we must evaluate his 

role once more and effect necessary changes to prevent 

him from causing continuous havoc among his fellow men. 
Modern man can no longer be trusted to conduct pet 
sonally his present mechanized juggernauts of destruction, 
be they cars, airplanes, railroad locomotives or ocean liners 
Automobiles alone in the United States now kill between 
37,000 to 40,000 people a year. What is the chief reason for 
this frightful destruction? Rarely is it the fault of the 
machine itself—the percentage killed due to mechanical 
failure is modest. The fault is overwhelmingly human erro1 


poor judgment, carelessness and other human. short 
coming’: 
The world was shocked, as it had not been since the 


Titanic sank in 1912, when it learned of the disastrous 
collision between the Italian 30,000-ton luxury liner Andrea 
Doria and the Swedish 12,200-ton motorship Stockholm. 
Out of a total of 2,451 passengers (and crews) of the two 
ships, there was a comparatively small loss of life—about 
50 people perished. The majority were saved due to prompt 
action of other ships near by, summoned by radio, plus a 
calm sea illuminated by good moonlight after the dense 
fog had lifted following the collision. 

What was the status of the various safety measures prior 
to the catastrophe? The two ships were in a dense fog, 
common near the Nantucket Lightship. Visibility was 
exceedingly poor. The time was after 11 pm. According to 
evidence at hand when this was written (end of July), the 
fog horns of both ships were working properly. The look- 
outs tried to pierce the dense fog. The radars on the two 
ships were working normally. It should also be noted that 
each ship had two separate radar installations. The radio 
of the two ships was operating both before and after the 
disaster; even the mortally stricken Andrea Doria—doomed 
to sink the following morning—kept up radio communica- 
tion to the end. 

Despite all these ultra-modern safeguards—at 11:22 of 
that fatal night of July 25—tthe two ships collided dis- 
astrously with a considerable loss of life, injuries to scores 
and a total monetary loss that may reach $80 millions. 

The inescapable reason for this catastrophe seems to 
be the failure of human judgment. In short, all the safe- 
guards that could be provided by the ingenuity of man 
were there but man himself erred—as he will continue to 
err in the future if not stopped. 

This major disaster is by no means the first one where 
ships equipped with radar in full working order collided. 
This has happened a number of times: On Jan. 19, 1956, 
the Coast Guard ice breaker Eastwind and the tanker Giu/f- 
stream. Then on July 13, 1953, the freighter Jacob Lucken- 
bach was in collision with the Hawaiian Pilot. The radars 
warned the respective captains, but the humans failed. 

Why? The answer is complex and a full explanation would 
take many pages of this magazine. Here is a partial answe1 
by David R. Hull, vice president of Raytheon, who is also 
a retired captain of the United States Navy. In Marine 
News Captain Hull analyzes: 

1. Cases in which the radar was not turned on, or the 
watch officer did not look at a properly operating radar. 

2. Collisions in which radar operators fail to adjust the 
controls properly on their equipment. A radar set can be 
out of tune just as a radio set can be. But this condition 
is readily recognizable. 

3. Collisions in which watch officers take the wrong ac- 
tion as a result of radar observation or simply fail to believe 
the radar presentation (the most common case). 

4. “Radar hypnosis” akin to fatigue failures in other 
industries. Watch officers should not stare exclusively at 
the viewing console. 
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Fro. ich 
Yet we 


will be on much safe f we place the 


blame where it rea//y belongs—on « es, the engineering 
body of the electronics industry. K ost of the facts 
of radar’s shortcomings it was uy emedy them in 
such a manner that we would mak« ficult if not impos 
sible for such accidents to occur 

That is the duty and responsibility of the radioelectronics 
industry—not the ships’ person We can predict now, 
that in the future such disastro ons are not likely 


to occur. 


In due time ship operation and our estimation, 





will be taken out of the hands master of the ship, 
particularly during fog and wher is poor. This 
action will be Who t ear W it 
ail times be connecte t revet 
mechanism of the \ Ww e 
given to the bi ore fT , nstantly 
when the elect e 
time being, 

Does this void the | N anv more 
than when a pliot ! é hip through 
a tricky harbor At t ¢ ) } e. 
not the captain, as f ! 

Let us admit a y neve) 
be sufficient by itself t to] ther means 
at our command to re-int 
pletely foolproof. Rada t t very 
effective at very ‘ I f en-return 
noise.” 

1. We have rad ! ile awa!) 

2. We have sonat n ex ntercept other 
ships via underwat« nd t distance 

3. We have induct me t} pecial high 
amplification, still to be deve t ships within 
several miles. The inductio1 e to be strung 
between the ship’s n 

4. We have capacit ¢ 1, cneck j 
supplement the inductive er 3. 

5. We have efficient I which 
can evaluate danger an t tior n 
fractions of second f 

If now we tie together a a 14 and feed 
all their information into 5 te \ ct 
automatically when two shiy r rse, 
say within 2 mile 

Instantly the co ¢ I I n which 
puts the engines f ts rearward 
course if necessary I é y equipped, 
both will back away from « Vhen the dangve 
ceases, it is then up to the espective shi} 
to choose a new, no! 

The 2-mile limit i In the 
ease of the Andrea D rit wv r te ifficient 
Going at 25 miles an hour (| ( d continue 
to go forward for about e engines were 
reversed, due to he ment would act 
likewise; therefore the tw } f , the 
collision course f fee é hacked away 
from ¢ ach other. But tw tica mules 
measure 12,152 feet Hence tl oii of afety 
of 5,152 feet, sufficient ever I ind tide 

Suppose there were } e tl I That would 
make no. difference The int mputers wo ild 
sense three or more nity i A " steer all ships 


away from each othe) 

It would seem to be the idioelectroni 
industry to bring int fi ce Maritime 
Anticollision Cont H.G 
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The Sound Bug in 
full- dress attire. 








An inside view 


the Sound 


Sound Bug's 
gets into the 
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SOUND 
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f the Damon Record and, wher rattic 
Cit M had nch opening for the B et tl 
ip on the dea of there is a 100-volt Navy ' 
the entire job and that never fails to command it P 
he fact that it would if not respectful, attent 
buy and equip several blocks. Besides the tac t (t 
one day vhen he va ire 60 cycle for the ¢ 
thumbing through a_ builde talog the Bug mntain u 
he aw a power wheelbarrow illed power outlet ee 
*‘Moto-bug,” a unit de ned to handle mounted on the I 
heavy load inder adverse onditior volt a VHI 
in minimun pace The gen f an interference due to the r ’ 
idea W borr After or lerable magneto and shie — 
xperiment, thi nit witl x hee in the engine ignitior i 








teering control nd trar ! ight went into the 
formed the basic cha f Damon’ Sound Bug For 

} 
Sound Bug (see photos) witch wa nsert 







The Sound Bus nally n in the field circuit on th 





here the front ed for towing or } I ther vel 







bumper now 1 It riginally carried and when, « irse, the 







ip to 1,500 pound f ete the not needed for that 

Dullding materia \ the vell the ttle tory ‘ 
operate from the present p¢ n. The Royal Parade, whicl Kat ( 
body was made from modified st ird big annual event, Da Sound |} 















mounted at the front shaft of the ¢ many dignitarie | n¢ I 

horsepower Wisconsin air-cooled er ne event. \ I it were v 

to permit V-belting to the combination script, the big open limousine dev . 
kw O il rene it tarte? ne el engine trouble ind talled 1 ne B 

erator wa modified for belt drive ind with all the tenacity il on 

vas belted to the rank end Tr tne ness of its namesake not niv | I 

engine. This generator has three fur the grand marshal to the finisl I ° 

tion It act as a 12-y t motor ind amid the cheers of the nundred I ” 

tarts the engine; it charges the 12 thousands of people who turne¢ t t & 
It battery; it produce 3,000 watts see this great Kansas Cit irade, but n. 






of 60-cycle 110-volt powe1 A tachom to the very garage Itse f , i is 





eter is driven directly from the gener As standard equipment in the Sour | K 
ito? haft, assuring exactly 60 cycles Bug there is a built-in AM—-FM tune iN 4 — 
when the car is not moving and approx and a Newcomb 10-watt ac—de pul > it— 


imately 60 cycles when driven ir W address amplifier for genera \ 










rade speed r in high geat For low-powe1 iobs, tw e-¢ rant i 







From the front bumper to the rear are flush-mounted in the body 


of the back bumper the Sound Bug i Bug itself, one on eacl le of the hoo¢ 
nly 72 inches long. The car will turn Because of the high efficiency and d + 






at cruising speed paging speakers (University IB — | j te ” - 4 
| 















ompletely around in a ei le of 68- tance projective qualities ot the . 
inch radius The total weight of the speakers, it was found that many I 3 
Bug fully equipped 1 1,200 pounds; the smalle obs could be handled very _ 7 - 
cost, with all accessories, $5,10( satisfactorily with only the 10-wat 
Top speed for the Sound Bug i amplifier. This permitted the ise of 5 . 
between 15 and 20 mile per hour, the Sound Bug at sma gathering anaes ¥f 
which is fast enough for all practical without tying up the high-powered ——— 
purposes. If the need arises, it can be equipment which cot hen be used at 7 
geared faster. There at ix wheels, the same time for additional jobs that Cross-sect d circuitry of 
two in front and four in the rear. The perhaps would not require the mobility University WLC coaxial speaker 
little car sports a set of deluxe hort of the Bug system in her arrangement 
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amplifie. are currently employed. 


They are said to be flat within 1 db 
from 30-20,000 cycles with a percentage 


of distortion comparable to many of 


the low-powered high-fidelity amplifiers. 


The tube lineup for the 100-90 is four 
879’s, one 6SJ7, three 6SN7-GT's, two 
6550’ two 5R4-GY’s and two 0D3’s. 

For high power requirements of 400 
500 watts, the sound specialist uses one 











model 100-00 bridged te another 
Webster Electric amplifier model 61-300, 
which uses a tube lineup as follows 
one 6F8-G into two 6L6-G tubes which 
then drive four 811’ n push-pull 
parallel. Rectifiers are one 5U4-G and 
two 866’ The amp el are inter- 
changeable and are usu vy clamped on 
the right floorboard or on the right 
front seat. Ama ly, this powerful 
unit is light en for one man to 
carry, vet put out 400 watts without 
audible distort I Damon feels that it 
was underrated by the manufacturer 
since the actua able maximum out- 
put is 500 watt The noise level is low 
and the quality of the reproduction 
through the entire audio spectrum 
entirely satisfactory. Incidentally, the 
manufacturer is no longer in produc- 
tion on these unit 

The hydrau lift which was part 
of the original equipment, but i om- 
pletely modified, holds up to 600 watt 
of University loudspeakers or 500 watts 


plus a 


platform on top for the 


of TV 16-mn motior picture (see 
photo) The lift an il o be ised exclu 
sively for sigt idequately ghted by 
the i-kw generat rh Damon finds 
a very lucrative sideline to the main 
objective, leaving the two University 
IB-8’s_ for oundeasting For high 
quality musl¢ eproduction four Uni- 
versity WL wer elected. This 
speaker i ist na eat many out 
door theater bandshe] ind stadiums 
throughout the ¢ try. By using the 
WLC, extensive auxiliary equipment 
was not needed in instances where high- 
quality reprod tior va required 

The WLC i mplete high-fidelity 
speaker system (see diagram) compris- 
ing a heavy-duty woofer speaker, drive) 
type high-frequency reproducer and a 
1,000-cycle L-C crossove network com- 
pletely contained in an all-metal dual- 
horn assembly The special 12-inch 
woofer cone speake1 arranged in an 
infinite rear-bafle chamber and works 


in conjunction with the folded 


large 


horn. This provide optimum loading 
of the speaker, resulting in clean and 
highly efficient reproduction of low- 


frequencies A heavy-duty tweeter 


driver unit is coaxially mounted and 
feed into a radia projector which 
concentrically disperses the otherwise 
directive high-frequency energy. Since 


the Sound Bug may be called upon to 


perform in all sorts of weather 
tions, the 
high- and 


provide 


condi- 
of both the 


reprodaucers 


re-entrant desigt 


low-frequency 


complete protection against 


rain, snow, wind, etc. In actual prac- 
tice, the wide frequency f 


50—-15.000 evel. of the 


response oO 


WLC will 


pene- 
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high 


exceptional intelligibility both for musi 


trate ambient noise level 


and voice 

For additional sound reinforcement 
and for medium-powe1 ipplications 
Damon uses a University Cobreflex-2 
wide-angle horn with an SA-30 driver 
The Cobreflex-2 is a pair of exponential 
horns having twin ai! lumns in a 
one-piece die-cast aluminum embly. 
The advanced Cobreflex-2 design pro 
vides wide-angle dispersi if sound 
120 horizontally, 60° vertically—and 
is notably superior to multicellular and 
narrow-mouthed typ. peake whicl 
project the field pattern le niformly 
The Cobreflex concentrate energy I 
the horizontal plane where it needed 
in covering wide areas efficiently and 
economically. The low-frequency cutoff 
of the trumpet is 250 eycl ideal for 
maximum penetration f high noise 
levels without low-freque vy masking 
effects. This acoustic low-er toff also 
aids in combatting reverberation effect 
in locations having hard reflecting sur- 
faces. Reverberation is one of the buga- 
boos of parade soundeasti1 For ease 
of installation, the 30-watt University 
SA-30 weatherproof drive vas ideal 
The very construction of tl init i 
such that it is ideally ted for the 
Sound Bug. The housing of the driver 


Is completely die-cast aluminun which 
makes it extremely durable 


Entrance to. the built-ir mult 


impedance line-matchi 


made through a watert 


nut, assuring positive 
after connections have eel 
transformer impedances f 
250, 500, 1,000 ar 
for any assortment of speak« 
the varied applications D I 
upon to handle fron 
out difficulty 

For situations ca 
great acoustic output, | 
were used, each of 


reproducing 100 watt 
minimum of size ar 
that 
ion? 1] j , 
originally designe 


The ‘ 


became 


l unique 1n 
need for tl 
apparent 
of World War Il | 


be exceptionally 1 


> : » 
foolproof in operat 


weatne! 


1A4 i tne result 


conditior 


in the Sound B 
able rhe 1A4 
arive! init in tt 
feeding into ind 
column which co 
trated beam of | 
from a single be 
tribute ove} 100) 
560°. Sufficient i 
duced to cover a 


NEAT PRINTED-CIRCUIT AMPLIFIER 


UILT by the “etch-fo proce 
B this miniature phonograph amp 
is a beautiful example of do-it-your 
self “printed-circuit” nst tion. It 
uses three low-cost 2N1( r to? 
one in a preamplifier stage for crystal 


phono or microphone input, two in a 
push-pull power amplifier stag 


The 


circuit is 


simple and 





forward. The first transistor is used 
in a preamplifier driver stage having 
an input impedance of approximately 
100,000 ohms to match a 
[ MNT; ~ 
|2NIO7(3) {| 


high-imped- 


7) GAIN 
+ 500K 





The 


crystal. 
is placed at the input 
The 


ance 


second stage 
in a 
audio 
maximum 
signal) the 


conventiona 

power amplific¢ 

rated output { 

client 

this 

idling current (no signal) 
About 3 db of fee 

built in the amplifie to 1 

tortion and improve the v-f 

response. Total harmo! 

1,000 cycles and 125 n vatt 


stage at 6 volt t 


Is 6.5¢ The quality of the out 
also in large measure ependent 
the transformers used. It was 1 
ceptionally high in tl nit, espe 
below 300 cycles, ur 

was traced to the transtorme 
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ee y: ° . ~ 
Finding optimum impedance for 
i . their ca 
é artridge lo & ark 1nT0; need le pres Sure , 


By JOSEPH MARSHALL 


Loading = Tr 





a Cod Ged oy 5 : zane 





CARTRIDGE A 


1M DISTORTION 





Fig. 1—Frequency response vs 
load of moving-coil cartridge. p80 — 
|| 100K - 8% 

| 50K - 5.5% 

33K - 3.5% 


25K - 3.5% 


1OK - 3.5% 


Fig. 2—Response of variable-rel 
tance cartridge under various 
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Effect of load 


Increasing the load resistance of 
magnetic pickups increases the response 
at high frequencies; decreasing it low- 
ers the response. The behavior is not 
identical with all types, however. Fig. 
1 shows the response of a top-quality 
moving-coil magnetic cartridge (let’s 


n terms of the load 
directly 


call it cartridge A) i 
resistance. It 
at the pickup with a vtvm through the 
3-foot shielded usually used to 
connect the pickup to the control unit 
and the total cable-plus- 
input capacitance was equal to the 200 


was measured 
cable 


oO! preamp, 


uuf most manufacturers assume when 
specifying load. The manufacturer spe- 
cifies a load of 100,000 ohms and in 
Fig. 1 we see that this value did in 
fact produce the flattest response. In 
this case it takes a very considerable 


variation in load to produce a signifi- 
cant effect on the frequency 

Moving-coil pickups have low-induct- 
ance coils and the circuit using such a 
pickup behaves very much like a con- 
stant-K low-pass filter whose general- 
curve is well presented by the 
curve for the 1-megohm load—a small 
peak just before the cutoff point and 
then a steep slope beyond. And in a 
constant-K network a _ variation of 
resistance downward reduces the peak 
and moves the cutoff point downward. 

But variable-reluctance pickups have 
coils of large inductance—up to 500 mh. 
The shunt capacitances of coil, cable 
and tube input are often high enough 
to with this high inductance 
within the audio range. This produces 


response. 


ized 


resonate 


CARTRIDGE A 


a more serious peak and the circuit 
behaves like a combination constant-K 
low-pass network and a_ parallel-reso- 
nant circuit. Fig. 2 shows the response 
of a medium-priced variable-reluctancs 
cartridge (call it cartridge B) meas- 
ured under the same circumstances as 
cartridge A. The peak is much more 
pronounced, the variation of response 
with change of load is very much more 
marked and critical. The resistance now 
reduces the Q of the resonant circuit 
faster than it moves the cutoff point. 
The specified load for this cartridge 
was 50,000 ohms; the curves indicate 


that the flattest and smoothest 
with this specimen is obtained with a 


response 


load somewhere between 22,000 and 
33,000 ohms. 
Effect of capacitance 

The capacitance shunting the pickup 


usually 


e response 


is extremely important though 
disregarded. Fig. 3 shows 
of cartridge A with the specified load 
of 100,000 ohms but with various shunt 
capacitances, provided in this case by 
shunting various capacitors the 
vtvm terminals. An increase in capaci- 
tance produces a peak, moves the cut- 
off point downward and thus produces 
an earlier slope in response. Up to a 
point the effect is not serious with this 


t} 


across 


cartridge but after further increase 
the peak and cutoff become rather 
alarming. 


The effect is even more serious with 
variable-reluctance cartridges as indi- 
cated in Fig. 4. This shows the response 
of cartridge B with a load of the speci- 


| CARTRIDGE B 


Fig. 3—Frequency response of cartridge 


A using various shunt 


or 


CCARTRIDGE B 


capacitances. 


fied 50,000 ohms but 


capacitances. The peak 


and the cutoff encroaches mo} 


into the 
The capacitances 
at all unlikely in a pra 
tion. The shielded cable 
with pickups has a cay 
than 50 uxf per foot an 
for example, would p1 
500 The 
input 
triode preamplit 
a total capacitance of 


desired rang‘ 


buf. normal 
and the 


designed 


+ 


capacitar 


Effect on distortion 
Recently I made a 
measurements of distorti 
and loading on some 20 
these 10 were 
brand; 4 others 
brand, the rest 
One typical curve (F 
to show the picture 
ured IM distortion vy 
cartridge B and 
Distortion falls fairly st 


specime! 
were 


were 


It 


the 


complements |! 


eT 


point and remains constan 
The point at which the distortion 


izes is that at which the re 
is flattest and smoothest 
clearer I have inserted in 


each curve, the IM distorti 


+ 


ftp, 
alte 


ponse 





with that response. I found tl 
pattern to be true of all the 
pickups measured. So that it seem 
to say that with a given picku} 
est distortion is achieved when 
peaks and upward slope in re 
have been reduced to the smoothe 


——  200upf 


—+—  0upt 


—<=— 500wyf 


—=—  O0ipf 


Fig. 4—Frequency response of cartridge 


Busing 


Fliisiijsiiiis 


5—Intermodulation distor- 
vs loading for cartridge B. 
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various shunt 


RADIO-ELECTRONICS 





capacitances. 














flattest contour. A slope increase beyond 
that merely reduces higeh-frequency 
response with no significant effect on 
tortion. Thus, optimum loading 1 
niy proauce the best frequency re- 
ponse but also lowest distortion. 


Adjusting loading 
hese experiment iggest that 
where best performance 1s desired it 
wise to check the loading and ad 


it to the optimum for the specific car 


tridge In tne pec i fic circumstance 

This will require making some fre 
quency runs and that in turn will 
require a test record and an ac vtvm 


I prefer the Cook series 10LP record 
because it covet the octave between 10 
ind 20 ke in which most of the aberra 
tions occul The entire operation 1 a 
cinch with a control unit like the Pilo 
trol which has both a variable load con- 
trol and a built-in meter. But the job 
in be done with more typical equ 
ment 

The Cook record is recorded with a 
reasonably flat treble and it simplifie 
matters if the equalizer has a position 
which produces no de-emphasis of high 


(In some cases the position intended f 


old 78-rpm or European records will 
ay back without de-emphasizing the 
highs.) If there is no flat position, the 
»b can be done with the RIAA, AES 
or LP equalizer. The response will slope 
downward but the uniformity of the 
lope will serve as an indication—the 
more the slope resembles a straight lin 
the flatter and smoother the response 


If the recommended load produce 
vrood approximation of a moot} 
traight line (say within 2 or 3 dl 


between 1,000 cycles and the point at 
which cutoff starts), no load adjust 
ment is necessary. If however, the rec- 
ommended load does not yield the 
specified curve or a reasonably close 
facsimile of a smooth line, adjusting 
the load will very probably improve 
matters. An examination of the curve 
will indicate the steps to be taken. 
If the curve has no peak (or just a 
very small one at the very extreme 
just before cutoff) but slopes upward 
or downward more than it should, 
a mere change of resistance will set 
matters right. Raise the load to tilt 
the curve upward and decrease it to 
tilt it downward. 

3ut if the curve shows a considerable 
peak it may be wise to reduce the shunt 
capacitances. The cable should be short- 
ened as much as possible; the preamp 
might be moved closer to the turntable 
to permit this. Every foot you shorten 
it will cut about 50 wuf. The cable can 
also be replaced with one of lower 
capacitance. Thin (0.120-inch) mike 
cable does not offer much improvement 
because its capacitance is about 50 uuf 
per foot, too; but the 0.200 mike cable 
has only half the capacitance. By short- 
ening the length and substituting a 
cable of lower capacitance it may be 
possible to decrease the capacitance by 
100 ueuf or more and this is enough to 
move a peak upward an appreciable 
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fraction of an octave TI eak can five 

then be flattened by reducir the id D-1 . 
resistance. The crite? | i a ¢ 

mooth and flat curve. TI mav reduce nes 

the re ponse bevor 12 ; 

few db but, my experience 

Vv] ilso result in the A 


level and apparently yield the be 


all performance. 


Needle pressure and distortion 


When making the above heck mn 
pickups I also made son hec] 
needle pressure V distortior Vi p 
audiophiles, and technicians too for that 
matter, have a tendency to ad t the 
needle pressure to the owest tnat W C 
keep the cartridge fron kipping, on , 
the assumption that this low pre ine ine \ vith 
will minimize record wear. I have found the D 
tnat needle pressure has a marked effect \ 


on distortion. 
The table below indicates the IM 


tion measured with cartridge B w 


Needle Pressure vs Distortion— 

Cartridge B 

IM_ Distortion [ ) za lired 

Load (ohms) 6 grams 8 grams lat vne! 

1,000,000 7 

100,000 

50,000 

33,000 

| 25,000 
10,000 ; 

NOTE: The IM figures include the dis 1 


tortion on the record which is supposed 


nw 


> 


Ce) 


2 
2 


www um ow 
NNN WwW U1 


to be under 2 Whether this is accurate ; 
| or not, the relative figures are qually , 
significant. 
various loads and two pressures—6 and =} i 


8 grams. The manufacturer recommends 


“6-8 grams pressure.” The table shows 

that raising the pressure from 6 to 8 will 

grams decreased the distortion by either 1 the the record 
about 40°. A tracking check with the r the lit END 











For Your Protection 











RADIO-ELECTRONICS is continually alert to maintain a high 
level of integrity in our advertising columns. In tl ase of 





tube advertising — which has suffered special abuses — we 


insist that all advertisers must warrant that their tubes are: 
® New and unused 

© Not mechanical or electrical rejects 

® Not washed or rebranded 


(See page 57 of the January, 1956, issue) 


We investigate carefully when we have grounds to suspect 
that any advertiser is not living strictly up to these 
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The Long-Tailed Cascode Pair 


Evolution of a 
high-gain, stab] 


audto amplifier 


By L. B. HEDGI 


HIS circuit was develope 
vide a power amplifier ce 
would permit a large feedl 
tor in a loop including 
transformer of noncritical de 
basic amplifier which could make 
best use of any output 
built into it. 
Feedback in conventiona 














is limited by the combined 
: shift—attenuation characte) 
view of com- , 
a transformers and interstage c: 
e amplifier. . ; 
linkages in the feedback loop. § 


phase-inverter stages ars 
in gain (split-load a 


amplifier us- triodes, for example), the n« 

a universal re- drive for a power output stag 

rement type of mally requires at least ons ‘ 

put transformer, fore and one after the invert« I 

; leaves two R-C coupling lin] d the 

output transformer between the 
and output of the amplifier « 
the first stage direct-couple: 


Williamson type of lay: 

The resulting maxin 
is 270°. And since feedback amplific 
stability requires that loo 











derchassis us- duced to less than 1 before the 1% 
the UTC LS-55. phase-shift point is reached’, the fre 
quency range over which teed! 
be kept high must be cor 
smaller than the usable rar 
transformer—unle the 
is of truly exceptional design. The 


vious and conventional alte 
shortening the feedback loo; 
stage, eliminating one R-C co 

direct connection or using a ve 

gain stage—either compr« e the « 
fectiveness of the feedbacl 
seriously complicate the powe 


and isolation filter system. The 

for a less involved solution led t u 
analysis of the cascode amplifier an¢ 
the cathode-coupled inverte 

nally to a combination of the tw: 


The cathode-coupled phase 
(long-tailed pair) is shown in | 


It consists—in its basic for 
grounded-grid triode paired wit} 
similar grid-driven tube, the tw 
ing a common cathode resisto " 
acts as a cathode-follower load for the 
40 RADIO-ELECTRONICS 
a ‘ — ae —o 
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r voltage drops across cathode and load ta I ect 

3° :, resistors, of sufficient size to provide whe p 
? the gain and balance, will run the volt- of 

T ] | - age requirement from the power supply LS 
+ ‘Beibicae far beyond reason. The lower plate cur- ol 

Q rent drawn by high-mu tubes of the I ie 
6SL7-7F7 cla makes the arrangement Line 
— 


arrangement aris¢ from tt fact that 
$" the high gain, close balance and syn 

; metry of the first stage mak« trod | 
| 4 P ine’ the feedback signal into the grid 


: i F 
reasonable with these tube with t biotin 
*IN 3 3 A further advantage of the gy, 3 in the aalnc 
. . U 
+ 


circuit of the grounded-grid inverte 


' not only possible but highly desirabl I f 
Fig. 1—Diagram of long-tailed pair. Although the feedback voltag« an be P ; 
, , introduced into the grid circuit of the t 
driven tube and provides cathode drive : , 
driven tube, adequate isolation and the ade t 
to the crounded-erid invertel! tube, 1 1 
aa ; volume control in this circuit involve va t 
The cascode (cascade, cathode-cou- ie ‘er ‘ 
3 ts complexities completely avoided by fire ‘ 
pled) amplifier of Fig. 2 is well known ; , ? 
: closing the loop in the grounded-grid ar t 
as a high-gain, low-noise, high-fr« seid ? 
- . cireu LO! 4 e¢ 
quency and de amplifier. It is widely 


The final circuit of the completed 
used in television and other shortwave . SP es 
amplifier, using a pair of 1625 (12 t 
rf applications and in voltage-regulato) 


2 volt 807’s) driven by a pair of 7F7’s i1 ‘ ( , 10 
control circuits for which, incider tally, . , — 
s P the iong-tailed cascode pall 
t Was first evolved ~, It use two t 4 M : 
stage is shown in Fig. 4. The ria e eff 
= indicated by the alternative onne¢ ) ' 
tions (A, B and C) for the 1625 reen é 
. + grids provide pentode, Ultra-Linea f 
; " and triode operation of th itput 


? 
N . 
$ Parts for cascode amplifier Eee ome Bree ae Ieee , — 
a | 3 Resistors: 2—!,000, 24,700 47,000 68.000 2 b ke r 
470,000 ohms watt: 1—47.000 00,000, 2—220 006 wer t eat 
hms, | watt; |—100 10,000 ohms, 5 watt 200 w 
+ 4 ohm |0-watt rhe 1—50 000 500.000 ohn 

















Fig. 2 The b ke conceal vente Miscellaneous ] : 14 
g. < Ve asic cascode circuit. Capacitors: 2—0.! uf, 600 volt 40 20 uf B2 6X4 
volts, electrolyt 2—40-af 350 t electrolyt ectitie 
ode lirect mnected in such a way 2—20, 340 uf, 450 volts, electrolytics se ; 


as to provide the phase reversal of a 7F7C2) 1625(2) 


ngile tage. It proviae amplification 


comparabli to that of a high-gain per ak i ? 
tode, with plate-grid operating char =3 + yt TON Bes, 
acteristic milar to those of a triode 3 “IW “ 


how the basi long-tailed 3 


t 


cascode pair. Since medium-mu triode 


of the 6J5 class (twin types 6SN7, 7N7 


I 
etc.), when cascode-connected, have ar K + =| : a 
equivalent mu of over 400 and a plate 0K ‘ hap x ait 
resistance of approximately 150,000 at Tau Tans x WT W = a 
ohms, it would seem that a long-tailed a t 


cascode-pail driver u ing these units 
would provide more than adequate gain 


and balance. However, the cumulative 








> 6.3 
+ - o0 =< 4 
I i 6.3V 
: o-€, - . e 3 = ; : 
Fig. 4—Diagram of complete amplifier using long-tailed ode-pair driver. 
Fig. 3—Long-tailed cascode pair. The + 450 in the power supply is equivalent to ground ji e amplifier circuit. 
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character- 
than 2 db. 
maximum output of 
distortion 


times, changes the output 
istics of the amplifier less 
Table I shows the 
the amplifier 
less than 1 


Fig. 6 s} ow the 


with harmonik 
amplifier response 
using a UTC LS-55 output tran 
er. Curve A is with 0-db feedback— 
0.16-volt input, Ultra-Linear 


form- 


connec- 
c 


TABLE | 


Output in watts(At!l°, harmonic distortion) 


Triode Pentode 
Fre- Feedback Feedback 
quency Odb !0db Odb I0db 
(cycles) Watt W att 
0.1 0 
| | 8 
3 é 3 ; 
3 


Power supply for 
the amplifier. 


connections 


either of the 
shown in the 


vided by 


power supply. Compen- 
sation for this additional power supply 
element, however, lies in the fact that 
every dc power connection to the 
amplifier feeds a balanced push-pull 


load. Thus, isolation filters, as well as 
hum and ripple filters, can be 
tively simple. 


compara- 


TABLE Il 


Output in watts (At 1°, harmor 


distortion) 


Ultra-Linear Pentode 
Fre- Feedback Feedback 
quency Odb 1!0dt Odb 1I0db 
(cycles) Nat 


Table I, amplifier using replacement transformer; Table II, amplifier using LS-55. 





Fig. 5—Frequency response of ampli- 
fier using a replacement transformer. 
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Fig. 6—Frequency response of complete 
amplifier using the better transformer. 


tion; 0.11-volt input, pentode connec- 
tion. Curve B is taken with 10-db 
feedback—0.52-volt input with Ultra- 
Linear connection. Curve C shows the 


effect of 10-db feedback—0.38-volt 
input and pentode connection. The 
maximum output with harmonic dis- 


tortion less than 1° is shown in Table 
II. Here, an increase in feedback from 
10 to 20 db, while increasing the input 
voltage about three changes the 
amplifier less 


times, 
characteristics of the 
than 1 db. 
An apparent complication of the 
complete amplifier appears in the 
105-volt cathode supply required by 
the driver stage. This 


42 


voltage is pro- 


The complete model (a bread-pan 
layout ‘) of the amplifier with an under- 
chassis view is shown in the photos. As 
may be surmised, neither the construc- 
tion, layout nor wiring is critical. The 
load resistors in the circuits 
should be matched or, as indicated in 
the wiring diagram, a balance adjust- 
ment should be provided. The output 
cathode and network is 
simple and effective, but a Williamson 
type layout should do as well. The 
cathode bypass capacitor is not neces- 
sary, but I prefer to use it since it 
reduces distortion if when the 
output tubes, for aging or other rea- 
sons, depart from their original perfect 
balance. 

The long-tailed cascode pair provides 
a noncritical solution to the problem 
of getting maximum quality from a 
given output transformer—this is one 
tail that does a bang-up job of wag- 


piate 


bias balance 


and 


ging the dog! END 
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BALANCE OUTPUT STAGES 
WITH YOUR VTVM 


By JAMES P 


RODGI 


REQUENTLY the owne 
amplifier not vn a 
meter with which to balan: 


does 


e tk 
stage. A 0-100-ma meter f 
not have much use around the 
home unless the individua 
perimenter or ham. However 
or small voltmeter is handy 
By inserting a 10-ohm %-w 
sistor across the metering p« 


4 


' 
' 
: 
: 

~~ 





each tube the 
on the low voltage de sca r} 


voltage p cal 


control can then be 


voltage reads the 
A dpdt switch wire 
diagram makes ad 
ier. 

Using Ohm’s 


plate current can 

A higher-value re 
greater needle defile 
meter reading ea 
the tube 
would be less accu 
this syste 


excessively ! tl 


Using 
the tubes, 6L6’s, balanced at 
From E/R I found the te 


be 40 ma. 





Hi-Fi 
Conversions 
Are Profitable! 


A case history that points the 


to improving sound in man 
AM radios. 


What to Do for 
Weak Video 


TV author and 


causes, 


teacher gi tne 


symptoms and remedies f 


this common TV trouble 


BOTH in the NOVEMBER 
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APE recorders vary considerably 

in inherent noise level, both elec- 

trical and mechanical. In general, 

the more expensive the machine 
the lower the level. Tapes too 
vary in quality, the price again being 
a rough indicator, although—as_ in 
many other things—it is not always an 
infallible one. 

The first step in reducing background 
noise is to locate its point of entry into 
the system—on the tape or in the 
recording or playback circuits. Often 
a slight amount of noise from each of 
these produces a high overall level. 

Since the noise content of tapes 
varies due to grouping or clumping of 
particles, tape used for a _ valuable 
recording should be checked on a good 
machine, preferably by listening to the 
output with headphones. The unmodu- 
lated (unrecorded) tape is run through 
the machine, the volume and tone con- 
trols set in the average position. 

Fig. 1 shows the clumping of 
ticles. These may have become im- 
bedded in the front or the back face 
of the tape and produce noise. Exces- 
sive irregularity of the clumping or 
amounts of foreign matter may 
increase the noise to an _ intolerable 
level. Some foreign matter (Fig. 2) 
is contributed during recording and 
playback if the heads, guides, pressure 
allowed to accumulate 
residue which later is pressed into the 
The remedy is to keep these 
places clean with a brush. 

Noise level in tapes increases with 
age due to particles scuffing off the 
surfaces of the tape. Excessive 
sure-pad tension or badly worn heads 
will damage the tape through abrasion. 
Examine all parts that contact the tape 
regularly and renew if worn. A mag- 
nifying glass of about 5X is recom- 
mended for the inspection. A tape that 
has become noisy due to the wear of 
many playbacks can be rerecorded with 


noise 


par- 


large 


pads, etc., are 


tape. 


pres- 
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By JAMES A. McROBERTS 


and electrical defects 


appropriate filters to minimize noise 
between the pickup and the input to 
the recorder. 


Playback tests 

If all tapes are noisy on a recorder, 
including new high-quality tape, the 
trouble lies in the machine. A test 
with the machine on playback is the 
first localization step. The 
should be warmed up for 
minutes with the transport 
forward but without tape in the ma- 
chine. Mechanical or electrical noise 
heard at this time cannot be due to the 
tape, the head (due to tape pressure 
against it) or the presence of the tape 
in the machine. Some mechanical noise 
can arise from the weight of the tape 
on the turntables. Switch the transport 
lever to off and then to rewind to 
localize mechanical noise further. Tilt- 
ing the machine is advisable in all tests 
for the same reason. 

The volume control helps pinpoint 
electrical noise. Noise entering 
the volume control can be localized 
since it will be varied by the control. 
Sometimes hum from the power supply 
will be picked up and varied slightly 
by the control. However, most 
troubles prior to the volume control 
come from noisy resistors in the 
amplifier. These should be replaced 
with units. Although the 


recorder 
about 10 
lever on 


befor e 


noise 
pre- 


low-noise 
plate resistor makes the greatest noise 
contribution, all other things being 
equal a noisy cathode or grid resistor 
may raise havoc at times. 

The preamplifier tube may be noisy 
and some of that noise may be due to 
microphonics. Tap the tube. The shock 
mounts on the tube socket may be old 
and stiff—inspect and replace. And, 
of course, check the tube by substitu- 
tion. 

Other stages may be localized by 
the grounded-grid procedure. Here the 
same attention must be paid all resistors 


to spot and cure mechanical 
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and 


load 

for me- 
control 
urn up 
bly with 
can be 
noise, 
from 
that 
tape, 
The 
pickup then 


remain. 


ompletely 
a defe 
nsible. N 
salle tactile 
I contact 

form the 
ontact area 


then apply no 


from flap- 
les, flats on 
rn bearings 
ber Listening 
tubing helps 


irticular area. 


Recording position tests 
A similar set of test 

the function 

the tape transport t yield any 

play 


concerned 


with 


Since 


more noise tha 1 n 
back tests, we ! I nger 
with 
started 


mechanica ‘ The _ test 1s 
with no tape the 
The output i with head- 
phones. A mi phone plugged into 
the input level tem- 
porarily set 
removed for tl tening test at 


machine. 


ana 
microphone is 


this 
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level—excessive noise will be evident. 
There may be a separate amplifier for 
recording. If so, the record level con- 
trol will permit a breakdown into two 
components or sections that may be 
separately checked by the grounded- 
grid method. 

If a single amplifier is used for both 
record and playback, then most of this 
work will have been done previously. 
The record head, if separate from the 
playback head, may have become noisy 
due to a dirty gap. Try cleaning it. 

Improper bias level may be due to a 
defective tube or components. Use a 
voltmeter or whatever instrument is 
specified by the manufacturer to check 


the output of the bias oscillator and 
the bias supplied to the head. 
Noises printed on tape 

Mechanical and magnetic noise 


“printing” may occur on a tape due to 
a defective machine and even the normal 
reeling of the tape. 

Tape wear may result in a wearing 
off of the magnetic coating, causing 
depressions in the coating like that 
left by the fiber hair of Fig. 2. The 
result of such mechanical abrasion is 
a disturbance of the normal uniform 
distribution, with a high residual noise 
level. Due to the limp nature of tape, 
excessive abrasion of the back will raise 
noise level. 

A ridge or a depression on a capstan 
will compress the tape material due to 
roller pressure. Hard particles on or 
deeply worn pressure pads will cause 
similar tape abrasions. The abrasion 
due to a fixed member will show up as 
uniform streaks under magnification 
of about 10 power. Ridges due to flats, 
or depressions due to valleys, on a 
rotating member will show up at 
intervals on the tape. A greatly exag- 
gerated view of such a depression pass- 
ing a head gap is shown in Fig. 3. The 
active material is moved away from the 
gap, producing a noise pulse. A ridge 


(Fig. 4) will cause a closing of the 
distance between active material and 
the gap at the ridge, with a greater- 


than-normal separation immediately 
before and after the ridge. Some cap- 
stans and rollers print a checkerboard 
pattern when old—this makes noise too. 


An examination of the tape under a 
low-power magnifier will reveal such 
troubles. 


Magnetic printing often offends, but 
it is not visible as is mechanical dam- 
age. Two kinds of magnetic printing 
can arise as with mechanical printing— 
repetitive, rotating part; 
constant, due to permanent magnetism. 

The constant type of magnetic print- 
ing results in tape magnetization with 
a constant polarity which 
de magnetic bias. This produces noise. 
The biasing is due to the tape passing 
some magnetized structure. A magnet- 
ized head, pressure pad, metal panel or 
metal dust covers may be the offender. 
The compass needle offers a good check 
for such fixed “hot” spots. The remedy 
is to demagnetize with an ac Do 
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due to a 


creates a 


coil. 







Fig. 2—Fiber hair 
imbedded in tape. 


not use a larger magnet than a small 
Magnetic compass for checking a head— 
you may make things worse. 

A magnetic hot spot on a 
roller is detected by a compass as is 
illustrated by Fig. 5. A hot will 
pull the needle to itself. The same side 
of the needle will be pulled to the hot 
spot even when the entire machine is 
turned half-way around. This check is 
necessary since any magnetic material 
will deflect a compass needle, but a mag- 
net will attract one end and repel the 
other. Rotation will tell which is which. 
Fig. 6 depicts a hot spot on a takeup 
reel turntable. Such a spot will affect 
many turns of tape on a takeup reel as 
it is spooled. The result is an 
in the bias (de) at intervals on 
the tape and produces high-noise back- 
grounds at these points. 

Since magnetic action records on tape, 
even the record itself may 
effect on adjacent layers of tape on a 
reel. This is called the effect. 
Loose rereeling will help separate the 
individual layers but the real cause is 
recording at too high a level. High- 
level recording increases the magnetic 
intensity of the individual 
Fig. 7 shows how one layer affects its 
neighbors. 


capstan 


spot 


increase 


regular 


cause an 


echo 


magnets. 


Incomplete erasure 
Erasing mechanisms must erase the 
old record and leave a random orienta- 
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Fig. 1—Clumping 
of oxide particles. 


of the 





structure. With 


magnetic 
poor erasing, parts of the old recording 


tion 





new. An old, 
may be run 


(several feet 


the 


tape 


may remain to mar 
unwanted, recorded 
through with the machine 
is enough for a test) set on 
with microphone disconnected. The tape 
is rewound and the supposedly erased 
portion is played back. With the volume 
control turned up full, incomplete e1 


} ; 


recora, 


sure will be evident by the play 
(faintly perhaps) of the former re 
Worn tape guides may permit 
recorded tape to move vertically. Ir 
single-track machine little may happet 
in a dual-track machine the slippage 
may permit part of the second tra t 
be erased while recording on the 
track. The remedy is new guide The 


DEPRESSION DUE TO RIDGE ON ROLLER 





Fig. 3—Depression on coated surface. 


TAPE BACKING RIDGE 

















COATING 


GAP 
EAD 


Fig. 4—Ridge on coated tape surface. 
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6—Hot spot on 
turntable. 


Fig. 
takeup 


wear may be found by inspecting the 
guides. 

A partial magnetic short circuit of 
the erase head may still permit 
plete erasing of the old record but will 
raise the noise level. The effect is due 
to the disturbance of the bias in the 


com 





Fig. 7—Diagram shows how a strong 
recorded signal acts as a magnet. 
SHORTING PARTICLES 

ERASE GAP'E 














Fig. 8—Iron-oxide scrapings in an erase 
gap greatly reduce its effectiveness. 
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m Fig. 5— Magnetic 
~ hot spot on capstan 
S roller is detected 
with pocket compass. 





recording part of the head. Fig. 8 
illustrates a typical dual-head function 
with the record—erase functions 
bined in a single head. A change in 
the reluctance of the erase gap will 
upset the magnetic flux mingling with 
the recording flux in the record gap. 
Even if the erase head is entirely sep- 
arate from the record head, a partial 
magnetic short circuit will change the 
bias to the record head. Both the bias 
and the erase currents are supplied by 
the same oscillator. The most common 
cause for such a partial short is an 
accumulation of iron oxide scraped off 
the tape, which plugs up the gap. The 
remedy is to clean the gap and to clean 
it after each prolonged period of use. 
Another frequent contributor to 
microphonic noise is the proximity of 
the microphone to the recorder, often 
resting on its case. The motor vibra- 
tion or the hum from the power trans- 
former may cause a serious rise in the 
noise level. The noise will be apparent 
on some tapes but not all. The remedy 
is to keep the microphone away from 
direct contact with the case or the table, 
chair, etc., on which the recorder is 
placed. Also sufficient distance should 
be maintained so that acoustic noise 
such as from belts, pulleys, etc., are 
not recorded. END 
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AUDIO—HIGH FIDELITY 
VARIABLE DAMPING 


PEAKER t loving ade- 


quate 











add da | mplifier ; 
the damping idiatio1 
res} ince ¢g I rathne 

thar i pa ne back 
emt f the \ 

Va able I € ( nec is 
the inverse of 1 e internal ampli 
fier impedance; t imping factor 
of 4 or 16 me tl nternal impe 
dance of the am ‘ 1/4 or 1/16 
the nominal k f Since 1n- 
ternal Impedance ! cepted term 
of long esta gy, it is un 
fortunate that me in ifier makers 
had to clutter the terminology with new 
nomenclat 

Most ! are lé gned to oper 
ate it nea \ nstant voltage 
source ing i V-impedance out- 
put. 

Eve x pe tried using 
an amplifier with “variable damping”’ 
Teature on ( I pschorn or 
Shorthorn ha t that best results 
are had by ¢ able damp- 








Put anothe ! tment of 
the I a reasor 
ably w inte f the am- 
p I i erall re 

The Val t I be dis- 
abled by d nine I wiring around 
this part of é that a simple 
neg \ tem ex 
ists, giving ow internal 
impedance of t 5 ohms for 
16-ehn ac I eedback re 

lt n ¢ ternal im- 
pedar iln in insta 
bility 

How e around the 

npil k can usually 

lined by ning the circuit 

sch t of the t n question. 
The amplifier manufacturer will gen- 
erally be willir t give such data. 
However, if sucl possible, send 
the schematic diag to Klipsch & 
Associates. If feasible, the necessary 
changes will be ndicated. — Paul 


Klipse h 


High-Fidelity Concert 
Demonstration 


The Symphony Society of Greater 
Hartford, Conn., wi present a concert 
and demonstration of the meaning of 


ll Memorial 
will direct 


high fidelity at th 
on October 9. Fritz Mahle) 
the 75 piece orchest1 and local audio 


engineers will supervise the technical 
program. The audience will be given 
the opportunity to compare “live” mu- 
sic with high-fidelity recordings. The 
event is sponsored Gray Research & 
Development Co., M hester, Conn., 
manufacturer of high-fidelity equip- 
ment, and the Audio Workshop, a retail 


high-fidelity dealer of West Hartford. 
Profits will be dor to the Hartford 
Symphony Orchestra 
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Sz) pl bridge clr 11 


. j a Lark 
QHd OSCILLATOK CNCCR 


d ro (Q/i AuUdALO TANS 


By HAROLD REED 








The bridge in permanent form; R2 and R3 leads are 
brought out to barrier strip for ohmmeter measurements. 


HE constructor of high-fidelity impedance drops, approaching the voice about the resistive 





and sound-reproducing systems coil resistance as the frequency is ponents comprising Z 
must know the electrical imped- decreased. Above about 600 cycles, the measurements under 
ance of the loudspeaker he intends impedance rises with increasing fre- conditions of the speak th 
to use with his audio amplifier. This quency. input powers. 
is no problem in itself as the speaker The hi-fi experimenter may not be A simple bridg« 
manufacturer will state the impedance satisfied just to know the rated imped- employed for this | The 
of each speaker. This is known as the ance of a speaker. He may wish to learn well bridge (Fig. 2) preferal 
rated impedance and is assigned by something of its impedance character- it is most suitable f¢ I tance 
the manufacturer as a nominal value istics existing when using a certain urements of coil vith Q 
for certain amplifier loading and power enclosure and when the system is oper- less. The conventional type of M 
considerations. This impedance may be ating in various parts of his home, as 
expressed simply by Ohm’s law as_ well as to determine impedance varia- 
applied to ac; that is, Z—E/I, where tions with changing frequency. 
Z is the impedance, E the voltage across A simple method of determining loud- 
the voice coil and I the current flow- speaker impedance is shown in Fig. 1. 
ing through the voice coil. The impedance may be measured at 
The nominal value of the rated the rated frequency, say 400 cycles, or 
impedance is generally the speaker’ any other frequency available from the | 
impedance at 100 cycles, usually the audio oscillator. With switch S1 closed 
minimum impedance above the bass and S2 set to SPKR, the output of the bs | 
resonant frequency. However, this oscillator is adjusted to give some suit- . 
value will vary with frequency. For able voltage across the peaker voice , . 
moving-coil, direct-radiator speakers, coil as indicated on the voltmeter. The 
the type considered in this article, the value of this voltage i inimportant A 
impedance is usually fairly constant in so long as it does not damage the x 
the range from about 200-600 cycles. speaker—1 to 2 volts is usually satis- A at! 
At the bas resonant frequen y the factory. Resistor Rl is then varied / « 
impedance rises to a peak. Below that and S2 alternately thrown from SPKR Y 





to R until the same voltage is read on 

the meter with S2 in either position. Fig. 2—Circuit of Maxwell bridy« 
SPKR 7 
——04-~-0-— When the voltages are equal, the 


>. resistance of R1 is approximately equal 
a [ to the speaker impedance at the audio 

[| oscillator frequency. The resistance of 
Ri—therefore, the speaker impedance 


Px» —may be found simply by reading the 
a a | value with an ohmmeter. If the vtvm is 
R 


| 


a volt-ohmmeter instrument, it is neces- 
sary only to open Sl, throw S2 to R 
[ —_ and set the vtvm to read ohms. The 
0S above method gives us Z, the imped- 
ance of the speaker. 

Fig. 1—Vtvm compares voltages devel- Suppose now we want to analyze Fig. 3—Diagram of Maxwell bridge ré 
oped across loudspeaker and resistor. conditions further and learn something drawn, for testing speaker impedance 
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Impedance Measurements 
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gap greatly reduce its effectiveness. 
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Ri THREE 3.34 
RESISTORS IN 
PARALLEL 


mh (FA 


bridge shown in Fig. 2 is redrawn in 
Fig. 3 for clarification. An excellent 
article for study and construction of 


combination inductance bridge i 
riven in the C-D Capacit 
In the usual completely constructed, 


alibrated bridge for general-purpose 


measurement ratio arm Rl consist 
f a number of fixed resistor indivi 
ially switched into the circuit as 


required to cover a wide range of meas- 


irements. For a_ specific application, 
ich as when making speaker imped 
ince measurements, a single resisto2 
vill suffice 

The unknown quantity I is the 


peaker voice coil inductance, unknown 
quantity R, is the resistive component 
of the speaker Variable 


balances the bridge for the inductance 


resistor R2 


component and variable resistor R3 
balances it for the resistance compo- 
nent. When the bridge is balanced for 
both inductance and resistance, a null 
is obtained; that is, a minimum signal 
is heard in the headphones or a mini- 
mum indication is observed on the sen- 
sitive ac voltmeter. This is true because, 
when the bridge is balanced, there is 
no potential difference between the 
detector terminals and, therefore, no 
current flows through the detector 





A circuit of a bridge for measuring 
speaker voice coil impedance is shown 
in Fig. 4. Resistor R1 should be of the 
carbon (noninductive) type. Impedance 
can be measured with the speaker oper- 
ating at any power. One consideration 
not of great concern in the usual gen- 
eral-purpose bridge is the power rating 
of R1. In the circuit of Fig. 4 current 
flowing through the voice coil also flows 
through Rl. Wattage rating of this 
resistor is determined by the greatest 
power at which the speaker is meas- 
ured. 
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not recorded. 


aS) 





R2 R3 C 


With the speaker connected to the I 


R,. terminals, the af signal is applied 
to the bridge from the oscillator The 
oscliliiator output 1s adjusted to obtain 
the desired voltage acro tne vol 


coil. Resistors R2 and R ire ther 
varied to balance the bridge, that 
to obtain minimum signal acr 
null detector. Carefully and alternately 
adjust these controls 
of each one is unchanged with rthe 
adjustment of the other. 

When the null is obtained, if the 


bridge is calibrated, R2 and R3 may be 


read directly from the dia ! rom a 
chart. If the bridge is not calibrated 
R2 and R3 must be measured. The 
unknown inductance L, of the speaker 
is L Rl {2 x C; the unknown resist- 
ance component is R,=R1(R2/R3), 


where R1, R2 and R3 are in ohms, 
in farads and L, in henries. Then, the 
inductive reactance is X 27 tL, 
X, is in ohms, 27 
quency at which the test was made and 
L the inductance in henries as found 
above. Impedance Z is Z= \ R°+X 

It can be seen that the resistive com- 
ponent R is the predominant factor. 

Fig. 5 shows a reactive and resistive 
curve plotted from results obtained in 
the manner just described when testing 
an inexpensive 8-inch speaker. Notice 
the peak at the bass resonant frequency 
of 200 cycles and the continual rise of 
the curve with increasing frequency. 
The enclosure and baffle dimensions 
were not optimum for the speaker. 

In making speaker impedance meas- 
urements place the speaker several feet 
from any objects. It Should face away 
from the experimenter as any move- 
ment in front of the speaker cone will 
produce variations in the null point of 
the bridge and, therefore, inaccurate 
results. Also, large signal voltages from 


where 


6.28, f the fre- 
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Fig. 5—Typical reactance—resistance 
graph made from Fig. 4 circuit. 
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AUDIO—HIGH FIDELITY 


FEEDBACK FROM THE VOICE COIL 


3y NORMAN 


An opportunity 
for low-cost 
high fidelity 


VER since feedback was used to 
improve amplifier performance an 
ultimate possibility has intrigued 
audio enthusiasts—that of feeding 

back from the loudspeaker to eliminate 
some of the distortion produced by this 
unit. 

Some have tried placing a microphone 
in front of the loudspeaker and feeding 
the microphone output back to the 
amplifier input in an endeavor to im- 
prove the overall frequency response. 
Unfortunately, the acoustic delay time 
between the loudspeaker diaphragm 
and the microphone prevents any appre- 
ciable degree of feedback—this system 


H. CROWHURST 





cannot work. However, the idea of 

using a motion-sensing coil on the ‘ : ; 
loudspeaker diaphragm has often been Experimental setup for voice coil feedback 
toyed with as a means of providing 

overall feedback. winding voice coils to three impedances’ it from the second coil instead of th: 


Probably many experimenters have 
worked on this idea, but putting a 
second voice coil on a loudspeaker 
diaphragm is really a professional job 
and this system becomes possible for 
the average individual only when loud- 
speaker manufacturers supply units 
with more than one voice coil. 

Recently I was going over the stack 
of brochures acquired at the last audio 
show and came across some in which 
loudspeaker manufacturers were adver- 
tising units with so-called universal 
voice coils. These coils have a double 
winding which can be connected in 
series to give 16 ohms impedance or in 
parallel to give 4 ohms; using just one 
section will give the intermediate value 
of 8 ohms. 





and carrying three items instead of one 
in stock for each size. Now it suddenly 
occurred to me that here was something 
that could be applied in quite a dif- 
ferent way! I promptly acquired a 
Stentorian 1012, a unit of this type, 
and set to work to see what can be 
done. 

The amplifier I chose to try it with 
is a typical 25-watt job using an Ultra- 
Linear output with 6L6’s and providing 
output taps at 8 and 16 ohms; the 
normal feedback is connected from the 
latter tap. The first thing to do, of 
course, was to connect the arrangement 
under normal conditions and make sure 
everything was working properly. 


The first attempt 














active voice coil. From the directions 
for connecting the voice coil, I deduced 
that the internal arrangement of the 
twin voice coils was as shown in Fig. 1 
Using terminals A and D for the driv 
ing coil, I decided to use terminals B 
and C for the pickup coil. If I con- 
nected C and D together for the ground 
side, the output from terminal B would 
probably be in the same phase as the 
driving voltage fed to terminal A. 
This eventually proved quite correct. 
The schematic of my amplifier showed 
that the 39,000-ohm feedback resistor, 
connected from the 16-ohm tap (Fig. 2) 
to the cathode of the first stage, was 
shunted by a 50-uuf capacitor. My first 
step was to open-circuit this capacitor 



































, . SCOPE 
I remembered having seen the unit Having checked this, I set about to 
but at the time it struck me that it ty changing over the feedback to take 
was just a device for the convenience 
of loudspeaker manufacturers and 
jobbers—to save them the bother of oun _— 
HORIZ VERT 
? 
LUO0* WHEN FLEDOACA 
ba Loasaagf 
osc + 5.6K AMPL 
a AA HDA, o> : . 
100 a 
out e yond | lm our r¥: 
° + oO 
A Cc 


Fig. 1—Coil connections of “universal” 
voice coil for 4-, 8- and 16-ohms. 
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Fig. 2—Original feedback connection. 




















Fig. 3—Experimental test setup. The 
amplifier gain control is turned up. 
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to find out whether it was needed to 
make the amplifier table. Later I 
checked its exact function in more 
detail, but this particular amplifie: 
proved to be stable without the capa 
itor connected and whether the loud 
peaker was connected or not 

As the feedback resistor was 39,000 
ohms from the 16-ohm tap, I deduced 
that the ame feedback voltage could 
be derived from the 8-ohm tap by using 
about 27,000 ohms. So my next step was 
to disconnect the feedback through the 
39,000-ohm resistor and connect a new 
feedback loop, from terminal B of the 
loudspeaker, through a  27,000-ohm 
resistor. I found that the new feedback 
did not make as much difference 1! 
the gain of the amplifier as the original 


feedback. The gain was practically the 
same as it was with no feedback, when 
the 39,000-ohm resistor was removed 
from the 16-ohm tap. 

I realized that I could have expected 
this had I stopped to think of loud 
speaker efficiency. Most of the powe1 
delivered to the 8-ohm driving coil is 
the resistance of the coil 


expended ir 








Fig. 4—Connections are made directly 
to scope plates through capacitors. 


and only a relatively small fraction is 
used to drive the diaphragm. Because 
of this, I would get only approximately 
a similar fraction across my pickup 
coil. This means I need a correspond- 
ingly lower resistance in the feedback 
to get the desired results. 

So the next step was to try values 
lower than 27,000 ohms. I had not gone 
very far when the amplifier became 
unstable at some ultrasonic frequency 
so I decided it was high time to get an 
oscillator and scope and find out exactly 
what was happening. 

testoring the amplifier to its original 
condition, I connected the scope as 
shown in Fiy. 3 to determine the re- 
sponse and phase characteristics of the 
amplifier with and without the feedback 
capacitor. I found I had to connect 
directly to the scope plates, as shown 
in Fig. 4, to get reliable phase patterns 
above 20 ke. Removal of the feedback 
capacitor resulted in a peak of 12 db 
with a phase shift of 90° at 36.5 ke. 
The 12 db was obtained by setting the 
input to the same voltage on the vtvm 
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at 1 and at 36.5 kc, where the it} 
was four times the output at 1 |] ne 
G0 phase shift wa howr 1 
sloping line (Fig. 5-a) at 1k hanging 
to a high vertical ellipse (Fig. 5-b) 
Putting an 8-ohm load on the output 


dropped the peak to 6 dl \ Ul JU 
phase shift, at a frequency of 5 ke 
(Fig. 5-c, d). So my next 1 ve wa 


try and “hold down” the amplifier so 


/ 4 


a b c a 


Fig. 5—Traces obtained under tests: 


a, 1 ke—no load; b, 36.5 ke—no load: e, 
1 kce—8-ohm load; d, 33.5 kce—8-ohm load. 


I could play around with the 
of feedback without the amplifie: 
off at this ultrasonic frequen 
experimenting showed that 


1 .0025-uf capacitor from the plate 





the first stage to ¢ ind re lte< 
a condition where the response, wit 
the 39,000-ohm feedback 


nected, was flat over the a range 
and showed a phase shift 

3.5 db at 17.5 ke 
connected and of 90° with 2.5 db at 
16 ke with the 8-ohm load ecte 


Try again 





With th ipacit I nn¢ 
the pickup voice coil and ede 
cut down the feedback re ta (F 
6). When I got own t 12 
from the original 27,000, I noticed that 
the amplifier was unstable at about 2 
cycles. This was not audi : 
it hardly moved the diaphragm, but | 
noted the spot on the oscilloscope screen 
going gently up and down at tl fre 
quency. A de ter i plate 
circuit of the tage howe by 
its vigorous swinging that the amplifier 


was oscillating at this frequency almost 
to saturation. The poorness of the 
put transformer was losing available 
output so that re 
appeared on its secondary. 


6AB4 25 To 2N0 


latively little powe 








DIFFERENT VALUES TRIED HERE (SEE TEXT) 

Fig. 6—Changing feedback values using 
voice coil feedback arrangement. 
However, signals passed through the 

amplifier under this condition wert 

severely 2-cycle modulated 
this I tried changing various coupling 
capacitors and found that the capacito1 





from the plate of the first stage to the 
grid of the second was most convenient, 


as well as the one that had most effect 
The original value was 0.25 








smaller values raised the oscillation 


frequency and made it more intens¢ 


To cure 


5 uf. Using 
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Fig 7 Response of Fic. 6 arrange- 
ment. Solid line I response across voice 
coil AD; dashed r response across 
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noticed I had a high peak up in the’ the frequency response is this much siderably improved. The diaphrag 
region of 35 ke. higher for the same input voltage. But not seem to vibrate so far each 
My frequency response at this stage a sweep with the oscillator shows very’ the string bass was _ pluck« 
looked somewhat as shown at Fig. 7. convincingly that the major resonances sound was more natura hi W 
To get satisfactory results I had to of the loudspeaker have been much _ achieved with actually lk feedbacl 
bring the high frequencies up level more effectively removed by this method this frequency range than wit] 
with the response below 1,000 cycles than had been apparent with the damp- _ original circuit. 
and eliminate the peak at 35 ke. ing factor of 12 applied by the amplifier So don’t be deceived into thinl 
‘ under its normal connection. that because this arrangement canr 
Final success use such a large amount of feedbac} 
The circuit of Fig. 8 was designed Listening comparisons is normally applied over the amplifie 
to do this. It proves to be fairly easy To make. sure just what I had itself, it cannot be so effective Fer 
6AB4 + meer achieved, I arranged to make some this feedback is tightly cout 
STAGE A-B listening tests. I found a dpdt acoustic movement of the iphr 
270K switch and connected it as shown in itself, instead of being separate 
QUTPUT TRANS Fig. 9. I was thus able to switch quick- the inefficiency of the idspeake 
cos om ee ly from the original method of operation better damping is possible than 
ss i to the new circuit. As there was a satisfactorily be achieved t by tl 
am, change of about 6 to 8 db in the level, use of an amplifier, even with a \v 
SPKA I also had to adjust the gain control high damping factor. 
i 6 a quickly to compensate for this. . 
’ Careful listening showed that I had Conclusions 
achieved much better fidelity by using When I started to experiment I 
Fig. 8—Final feedback arrangement. this voice coil feedback. The low fre- repress ashen _ “ zs 
quencies were completely uncolored of this new arrangement and went 
to set up according to the requirements (after, of course, the speaker had been it with the idea of finding 
of individual conditions. The .0025-uf mounted back in its cabinet) and a it would achieve. However, 
capacitor from plate to ground was tendency of the low frequencies — ducing a satisfactory workin; 
removed and the capacitor and resistor particularly plucked string bass—to ment, I have made tl 
across the cathode resistor of the first intermodulate with higher frequencies permanent and am satisfi¢ 
stage effectively reduce feedback in the im the same orchestra was considerably produces the nearest app! 
region where ‘the mutual inductance reduced, cost high fidelity that n be f 
tends to bring it up, by approaching From observing the loudspeaker dia- with a single loudspeake 
100 coupling. phragm while music was being played Another advantage I found. 17 
Choice of the right capacitor value I would estimate that the effective arrangement is less crit 
puts the response slope in the right damping of the loudspeaker was con- placement in the roon 
place to neutralize the downward slope = = a 
, i. . . 
ee 2-Channel Amplifier 
‘ 4 ft ) 
Using a resistor either larger or ANY of the high-quality Euro- pletely cut off. The re 
smaller than the optimum value results pean radios and phonograph re- frequency channel can be varied w 
in a tendency to peak at an ultrasonic producing systems have separate out- limits by the feedback tor 
frequency put circuits for high and low frequen- trol. 
This in fact proves to be the limiting cies. Home designers and constructors The cathode resistor in th A 
factor to the amount of feedback that are following this same trend in their quency output stage m 
270-ohm %-watt resistor n | 


can be used. With this arrangement 220 equipment. The diagram shows a sim- = : 
The power supply she 


volts at 120 ma or more 
You can purchase the EL&4 


+ 


ohms in parallel with a cathode resisto1 ple 2-channel amplifier described in 
of 1,600 ohms is about the right value Radio Bulletin (Holland). The unit is 
to level up the high-frequency response  gesigned for use with tuners and high- 


with that below 1,000 cycles. Then many jobbers and mo 


out-put phonograph cartridges. 


2,000 s is the lowest »siste . st . . dling European equipment or from A 
12, ohms i he lowe resistance The high-frequency channel delivers : Dlasivente Cor ) oa 
‘ - - 2 . » foo ank ivr : perex Electronic orp., 2<oU WVulny 
that can be used in the feedback cir- : ‘ 
about 4 watts and the low-frequency Hicksville, N. Y., North American P} 
cuit without producing a tendency to , i atest @ Sant . t th dee N pe 
or circuit about 6. Series resistors a 1e —— 4s g ev whe ¢ 
peak up in the 35-ke region. ips, 100 E. 42nd : t., New | 
lower end of the volume controls pre- International Electroni: Corp.. ~ 
ba vent either channel from being com- Spring St., New York ¢ 



































































STAGE 
Hi FREQ LEVEL TwreTrR 
OUTPUT TRANS 4 - 
oe) 
SPKR 
VOICE 
B+ COIL 
DPOT Sw 
39K > 
r EL84 205K 
i “a 
SOuyf 350yyf S : 005 aler{-~ 
IK ' 3 
Fig. 9—Switching setup for A—B tests pA 
of normal and voice coil feed-back. $Ss00x 
> P 
I still have some 6 db less overall > TOME CMT + + 
. . i od 
feedback than with the original 135.0 100 jw 
< 
arrangement, as determined by the fact a xa 
that the average output voltage over = - 
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VENETIAN BLIND TV _ inter- 
ference is eliminated by a filter which fits 
on the picture-tube socket. According to 
Jerrold Electronics, who make the filter, 
its operation is based on the fact that TV 
information is largely on harmonics of 
15,750 cycles, whereas venetian-blind inter- 
ference is on 10 or 20 ke, due to the 
“offset” of stations on the same control. 
So a 10- and 20-ke filter takes out the 
interference without noticeable impairment 
of the picture. 


tae A nt il a cle se. 


AN UPSET in Tv design is 


OLD MEETS NEW 
in this three-speaker radio- 
phonograph. The Fiberglas 
horn contains a tweeter, and 
there are two 6 x 9-inch 
speakers at the sides of the 
cabinet. Duct loading and a 
special bass amplifier tube 
compensate for the lack of 
speaker enclosure, with sur- 
prisingly good results. A 
four-speed record changer 
(including 1674 rpm) and an 
illuminated-dial radio com- 
plete the equipment. The 
tuning dial is the crank! 
The Graf-O-Nola is made by 
Guild Radio & TV, manu- 
facturers of the Country 
Belle “rural-telephone cabi- 
net” radio receiver. 


Philco chassis 


TL71U, universal chassis for 21- or 24-inch sets with 


uhf and automatic touch tuning. The traditional chassis 
is turned over and parts installed as shown above. Con- 


trols, etc., are mounted on aprons projecting up instead headset. 


of down. Three cutaways on the chassis bottom expose 30° better 
the underside of printed-circuit boards for service. A 
narrow-blade screwdriver is inserted in the hollow con- 
trol shafts to adjust secondary controls. This plus other 
features permit the service technician to make all second- 


ary adjustments from the front. 
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three-dimensional 


delay is produced by bringing the sig 


designed to be worn for long periods of tu 
to secretaries, switchboard operators and radio and 


HEART SOUNDS ecord 


and safe 


| 
ceramic bariun 


are inserted 


vein. The ceramic unit ch 


from .038 to .0O8 inch eter. They 


developed by Drs. Wall Brow 


{ S. Naval Air Devel ‘ Center 


ville, Pa., and Dr. Deit 


Hospital 


a 


BETTER UNDERSTANDING with a 


hearing is the objective of this ne 


delay of 1 millisecond between ears 


intelligibility, according to the manufacturer. 
ial to one earpiece, 
using a hollow tube between it and the other. The tube, 

is also the headband, acts as the acoustic delay line 
nd will be useful 


r\ 


directly to the heart through 


clearly 
vith the t licrophones 


itheters which 


long and 
were 
the 
Johns- 


elphia General 


of 


Telex 


in 


The 
then 
which 


is 


monitors. 
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HE possibilities of the transistor 
in transmitter applications have 
barely explored. There are 
several good reasons for this, the 
important being that, as the fre- 
juency capabilities of commercially 
ivailable transistors are being im- 
their power-handling capabil- 
suffer proportionally. Thus, al- 
though transistors available that 
reliably to 5 or 6 me and be- 
their very power output 
has limited their application to rf and 
if receiver circuitry. 

from the amazing progress 
made in the past year or two in tran- 
sistor development, units with 


been 


most 


proved, 

ties 
are 
operate 


yond, small 


Judging 


reason- 
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ham bands 





SWITCH 


flea-power 


Miniature unit tunes 


from ali M) be. / NC, RP 


vering [Ol j.. and dS()-meter 





Internal view of 
transmitter. Photo 
shows battery po- 
larity accidentally 
reversed — connect 
battery as shown. 


ably good power capabilities will soon 
be available for use throughout the rf 
spectrum. The midget unit described in 
this article was built to familiarize my- 
self with the use of transistors in trans- 
mitter applications. 

Using a Miller coil, 
this flea-power transmitter tunes over 
a very broad frequency range which 
varies slightly from transistor to tran- 
sistor but has averaged 600 ke to 5.1 


] 


2020 oscillator 


mec. The~transmitter covers both the 
160- and 80-meter ham bands as well 
as the standard broadcast band, where 


it can be used for “broadcasting 
through the home radio. Its range with 
no external antenna is limited to about 


TRANSISTOR 
TRANSMITTER 


JOSEPH CHERNO 
50 feet, which conforn 
tions on this usage. 

This unit (Fig 1) 
great simplification 


The original 


transl 


model 
stor a rf 


one 


second a modulator. H 


found that a crystal 
provide sufficient n 
when coupled direct 
ment of the transist 
eliminating one trar t ( 
modulating voltage d 


roughly analogou 
lation using vacuur 
irprisingliy good fae 

microphone has very 


on the oscillator, altl 
phone cable Wa 
any hand-capacita! 
The transistor is a § 
n-p-n init espe i 
application Phe 
tor ich a ne ( 
will oscillate fair 
circult a frequen 
me but only a few 
oscillate above that 
Oscillator coil I 


tapped unit 


and phase re 


and pl 
voltage 


tain oscillation. Fee 
from the colle 


cuit to the 


, 
coupled 


base via ¢ 


7% ‘4 4J 
az ‘ : 
—_—s On 1D 
2N94-A , 
MIKE oe es at 13 


aoa TK 200 


aint aan) 


ee Te 


Fig. 1—Transistor transmitter diagram 


Parts for flea-power transmitter 


Ri—560,000 ohms, '/2 watt; R2—4,700 ohms ” 
Ci—.022 pf, 200 volts; C2—250 ppf, 200 


ramic:; C3—0.I pf, 200 volts; C4 65 uf 

able (Lafayette MS-215 or equivalent v 2N94A 
transistor; Batt |—I5-volt miniature B attery 

eady 4/1! or equivalent; Si—spst toggle switch 
oscillator coil, Miller 2020 or Lafayette M 
transistor socket; battery holder; standoff in 

(2); microphone jack; microphone, crystal (Leafayett 
MS-108 or equivalent); cabinet, approximately 4 


2'/g x 1% inches; antenna 
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and R2 supply two separate kinds of 

a ge = the gee: a C Yr 

sistor. Mus helps cireult stability by ON }; I R A LD ‘ *f2 @ 
minimizing the effects of the normally A 4 4 a l C pe )] 
large variation in transistor characte 

istics. R2 is bypassed for rf by C3 

L1 can be tuned by an adjustable ferrite 





core which allows a coarse adjustment HE first nationwide Con est : 

of the oscillator frequency range. Fine- July 20, 1956, produced some unex cilitie : re 
tuning capacitor C4 is a 10—565-uuf pected results. At the time of writing. t r * 
miniaturized unit. A standard-size yo official summary was available. A 

capacitor would work just as well but series of test ores vy RAapto- } } : 
wastes considerable space. ELECTRONICS autho | wl ) 

; Energy from the oscillator is tran is preparing a complete report : Tye rt 

ferred to the antenna via a link wind alert—turned up some useful facts onis oe aes 
ing on Ll. The entire unit is powered The results of the informal tests are 

by a miniature 15-volt battery, an given below. Point A was on the eighth 1 A 

Eveready No. 11. The’ transmitte floor of a steel building in Brooklyn, Pantin The ti oth 
draws less than 1 ma so battery life monitored by Leonard D’Airo, an as- Tooth 

should be extremely good. For portable | .ocjate of Prensky who has construct ds tive nica e §-40 
use on the ham bands, a 4-foot whip several transistor receiver - point Ho war th 100 a he od a 
antenna was fabricated from a length was a steel building in Manhattan. also a aE The 
of %-inch brass welding rod. Using | on the eighth floor. Point C w brs ied Bo. dl pe a 
this antenna, the unit operated satis- home of Fred Shunaman. n no whieh , . 
factorily at ranges up to % mile. Some- | ggitor of this magazine, roughly 25 regenerative 


what better results were obtained with 
fixed-station operation using a more 


“i CONELRAD TEST INTELLIGIBILITY 
efficient antenna. 








The transmitter is housed in a 4 x Type of 
2% x 1%-inch box and the whip an- Equipment Point A Point B Point C Point D 
tenna is supported at its base by two Commercial (Knight) (RCA) Westingh ndiq long 
miniature standoff insulators as shown battery type) 
in the photographs. The 2N94A_ is portable 75°% satisfactory 65%, satisfactory 75°% satisfactory 8 satisfactory 
mounted in a transistor socket to min- receivers (Note 1) (Note |) (Not Note 2) 
imize the danger of damaging the unit Commercial (Regency TR-1) (Zenith Roya Zenith Royal 
during soldering and to facilitate tran- transistor 100%, satisfac- 5, 00} 500 
portables tory with con- 85% satisfactory é satisfactory 
tinual retuning with occasional with n+ 
reorienting turr > and 
‘ ARE SHOWN PA 8 
— 2) 
| Home- (D'Airo Super) (Modified (D'Airo Supe 
fw - ; @ constructed Satisfactory Lafayette K-68) Not satisfactory 
if ies & transistor with 25-foot Satisfactory as used with 
— a | receivers antenna and with outdoor antenna or 
' ‘4 reorienting antenna reorienting 
tco \ ff } Hallicrafters Used at Point C, with outside TV antenna 
od | ; S-40 
a AieN ; Heathkit (No amplification.) Used at Point C, on outside ant teet long 
™ AY i crystal set 100°% satisfactory 
+ Note |. Remainder too weak without reorienting slight 
jf \ <q - Note 2. Remainder bothered by interference f 
™* e able with retuning 
vie 4 
Me 7 miles from New York City. Point D was 2. Extreme 
towa-a bh. gids. F ' the home of our technical editor Bob needed. There king 
2 | 560K Scott, approximately 50 miles from interference 
\ ; : Manhattan. The results of the tests are 3. Set I 
— Lif 2 by no means to be taken as an indica- tuning and é 
+ 5V BATT G tion of the relative performance capa- result we I table 
bility of the receivers, for three rea t wa t ne € t i 
Fig. 2—Rear pictorial view of unit. ons: The distances made signal ent 
sistor replacement The battery i 


mounted in a miniature battery holde 
for the same reason. No special con 


struction details are necessary other 


than the use of shielded mike cable. 
As always, it helps to keep all leads a 
hort as po ible. A pictorial lay« it of 


the transistor transmitter is shown ir 





) 


Fig. 2 
In addition to the applications mer 
tioned, this unit would make an excel 


ing range. For this use it would be jh~ 
advisable to add a second transistor as SALERNO 
audio oscillator to provide a modulated 





lent rf signal generator over its operat 


rf output signal. END First side tuning—then top tuning! Now THIS 
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Part V—Motorola 56T1, CBS-Columbia 
TR-260 and Sentinel 9369-P 


By I. 


EDITORIAL ASSOCIATE 


NE of the surest proofs that 
the transistor radio has estab- 
lished itself thoroughly is the 
fact that the best-known and 
largest companies—who are sometimes 
rather conservative — have presented 
transistor models. The products of three 
of these firms are described in this 
installment. Note well that one of these 
table-model radio. Some manufac- 


is a 
turers have designed models that can 
be used as portables or home sets. One 


has even built a portable which can be 











QUEEN 


between emitter and collector windings. 
The emitter coil is tuned, the 
winding acting as a tickler. 
Single-tuned transformer used 
in the if stages. Each base is fed from 
a voltage divider. A capacitor bypasses 
the if signal from the secondary wind- 
ing directly to each emitter. Each 
emitter and collector return incl 
a decoupling resistor and capacitor. 
The second if stage feeds a detector 
(V4) which also supplies av This 
stage is biased nearly to cutoff (almost 


] - 
collector 


are 


udes 





























voltage drop to bias the bass e 


This makes a p-n-p transistor ne 
sary in the output stage 

3ias for the 
upon the setting of the v me nt 
When it is set for 
way to the right), the 


output tave 1epe 


maxin I ( 











set on a special base with a larger zero bias) by a small resistance R3, and is relatively large and max 
speaker, making it a table set with a much larger one, R4. Therefore the for V5 is available. C charges t 
better output equipment than it could current through V4 increases with sig- average value of voltage t 
have as a portable. But the CBS- nal input. In other words, each negative final transistor. When the 
Columbia is—as far as I know—the  half-cycle of signal is almost entirely adjusted to minimum, the 
first true table-model portable. lost for it drives the base more nega- C is very low and the gain of \ 
tive than the emitter and blocks the 
Motorola 56T! transistor. The positive half-cycle drives CBS-Columbia 
This is a five-transistor receiver with V4 to conduction in accordance with This company put 
a plated-circuit chassis. The power its amplitude. Power Mite set (model 0) a 
supply is a 9-volt battery, which may Electrons flowing into the emitter of home model Porta-Con (TR ) 
be either standard or mercury type. V4 must first flow from ground into The smaller set has 50-mw t 
All transistors, except the output stage, R1, R2. Therefore the emitters of both weighs 15 ounces, I battery. 7 
are n-p-n types. The voltages listed in if amplifiers are driven positive by this home model puts out over 2 
the diagram (Fig. 1) are measured current. The greater the the weighs 12% pounds. See | 
with a vtvm with no signal input and greater the bias at each emitter. This The high-frequency 
with volume control set at maximum ave action reduces sensitivity in propor-  n-p-n transistors. Three | p unit 
and are from the point indicated to tion to signal input. in the audio stages. The nverte 
ground. An interesting circuit couples the conventional but note that the f 
The first stage is a conventional detector to the output stage. The out- transformer is double-tuned f ! 
converter. Its base is only slightly more put load for V4 is a portion of the efficiency. Note also diod 1 | 
positive than its emitter, since the volume control R5. Current from the Tl and T2. The _ potentia ic 
transistor is biased for detection. L1 is transistor must flow through this resis- between its anode and cathode w ‘ 
the pickup loop and secondary. L2_ tor to return to the positi terminal determine whether D1 \ cor 
is the oscillator coil with coupling of the battery. It sets up a negative and how much. Since V2 
2ni72 2NI46 on 2NI47° —-2NI46 of 2NI45® R35 
CONV (ST IF AMPL 2 2ND IF AMPL T, AVC, AF 
81 39044 --T-- V2 e7v33én i2at 2 avasdn ia “5 
21) 3/320 12 
Ix KETNTottes Ly le 
: Lise} 
aE 
4 Zot4-444 
= = 
a t—4i—+H4 4-9 
+4t + 
—— ryat 
F 455K g 5K | 
UC —+— 
- . a - 2 CONNECTIONS CTOP VIEW) 
OK oe. Sax Le COMEL c i] / 9v 
USE 2NI46 T&2N NI47 IN IST & 2NI45 IN 2ND Saat 3 
Fig. 1—In Motorola 56T1, two 2N146’s are used in the if stages, or a 1N147 in the first and a 1N145 in the second 
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and 


not con 
cation (¢ 
collector r 
sity. Such 


diode 
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conduction 
ne of 
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acro 


ect to 
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of V2. 


volume 
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las 


ave. 
which gene 


The 


te ady 
Thu 


rege 
the 
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tant 


returns t 


V1 is bik 


rr detection), 


urrent 


rises Wl 
an increa 
roe 

il drive 
which, of ¢ 


if 


n D1 


‘ acros 


the 
The detecté 
rates a ne 


control. The 1 
ed, 


stronger the 


2NI72 


CONV 


then fed back t 


The three sets. CBS Porta- 
Console, center, 91. 
inch stand. It is 9'4 inches 
high, 1234 6'4 deep. 


Is 


on 


long, 


. 


more negative the 
transistor 


V4 


across 


gall 


is stabilized 


i} 


eedt 
se and ct 
Te mperature 


by a low re 
Sentinel 369-P 
This 


transl 


recel 


tors 


vel 
thi 
high-frequency 
types for the 
crystal diode 


2NI45 


cre 


audio, 


2NI47 


2NI46 2NI46 





Fig. 2—CBS-Columbia 
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41-4 


Porta- 


Console 


TR-260 table 


model uses six transistors and two crystal diods 


2NI46 on 2NI47® 


(ST IF AMPL 


2N146 0x 2NI45® 


w 353 (2) 
2ND IF AMPL TPUT 








AVC 











Fig. 3—The Sentinel 369-P is a six-transistor, one-diode model. 
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@ USE 2N146'S IN IST 2ND IF STAGES OR 2NI47 T & 2NI45 IN OND 


Voltages are measured from to ground. 
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3-tube FM receiver 


Nonradtating superregenerative unit uses 


q 


slope letection; provides high sensitivity 


'y RICHARD GR 


joy with far less 
plexity than the 
receiver. As a 


M RECEPTION can be yours to en- 

constructional com- 
average small AM 
matter of fact, the 
described uses only three tubes 
» than the built- 
and 


recelvelr 
yet provides more audk 
in speaker can handle has enough 
sensitivity to provide listenable 
tion to 14 FM stations in the New 
This is achieved with 


folded dipole to the 


recep- 
Yor K 
only an 


] 
celling. 


area 
indoor 


You say you’re impressed but there 
must be a catch. Well, in a sense there 
is. After all, there would hardly be any 


10- to 15-tube 


were not 


FM tuners 
But the 
receiver de- 
eceiving FM 
and 


need for 


tnat the 





l, Stations 





; roperties charac- 
teristics of an AM receiver. It is not 
to static and ignition 


and I hesitate to call the resultant audio 


immune noise, 





true high hdetity. At any rate it’s 
certainly no worse than AM, and that 
seems to still be with us after 30-odd 
years. 

The key to the performance of this 
receiver is the iperregenerative detec- 


+ 


tor, which pir 
and was 
is well 
ity. It 
heterodyne 
The 


hiss 


vhf 
many years 
known for its extreme 


yneered the region 
and 
sensitiv- 
form multitube super- 
this 
interstation 


supreme for 


can outper 
receivers in respect. 

audio 
a superregenerative detector 


characteristi 


from 


attests to its sensitivity for this hiss 
is actually the tremendously amplified 
thermal agitation noise of the input 
circuit and antenna resistance. 


In spite of it excellent 


the superregenerative det 


sensitivity, 
ctor has a 
super- 
selectivity. In 
this case, a disadvantage is turned to 
an advantage: The wide-band FM sig- 
nal is tuned in on the slope of the 
lectivity curve and is converted to 
AM before detection. This 
receiver has the 
AM  radio—it actually is an 
receiver set up for the FM band. 


few disadvantages. Typically, a 


regenerator has _ poor 








is why the 
characteristics of an 
AM 
Since 
slope detection, 
tuned in at two 
places on the dial—either 
slope of the selectivity curve. 


signals are detected by 
FM stations 
adjacent 


can be 


Superregenerative detectors are very 
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AHAM 


nonlinear when receiving AM 





of high-percentage modu 
normally, while this detector would be 
suitable for i 
pletely 
if it 
are using slope 
from FM to AM. If the selectivity is 
relatively poor, the FM ynverted 
to the equivalent of an AM gnal of 


speech 
unsuitable 
was to be 


for musi it leas 
enjoyed. However, we 


detectior t onvert 


low-percentage modulatior The lin- 
earity of the detected signa tr 
improved to a point wher: t t least 


matches the quality of 


tem of the receiver. 


Receiver circuit 


After looking at the diagram of the 
receiver one might well ask why u 
an rf stage, particularly after the 
previous discussion on the extremely 
good sensitivity of the sup genera- 
tive detector. Actually tne ri tage 
used with this receiver ha ttle gain. 
Its main function is to isolate the 
superregenerative detector from the 
antenna the detector : actually in 
oscillator, and any oscillat ipled 
to an antenna is capable f severe 
interference to neighboring ? elvers. 
Thus the need for isolation and the 
use of an rf stage. 

An rf stage also make receiver 
operation smoother. The pulling effect 
of the antenna impedance character 
istics on the detector is eliminated 
removing the necessity for read ting 
the regeneration control as the re- 


across the banc 
The rf stage uses a 6B¢ 4 in the 
familiar circuit. It i 
banded to cover the entire FM band 
and adjustment after the 
initial alignment. 
The detector and 
are combined in a 12AT7 double triode. 
A 1-to-3 


ceiver is tuned 


7 
+ 

cascode t broad- 

needs no 


first audi tages 


audio transfo 


stepup rme! 
(T2) couples the detector to the grid 
of the first audio stage. This increases 


the receiver audio output. Superregen- 
eration is controlled by R&, wl I 
the detector plate voltage. Thi 

ohm pot is combined ir 
with the audio volume 


varies 
50,.000- 


control 


a daual 


control 


and ac 


switch, helping to keep the receiver 
panel uncluttered. 








* 
et 
. 
. 
: 
> 
Variable tuning capacit ( 
National type STHS 
with one rotor plate 
straight-line wavelengt! 
capacitor i recommer 
crowding the high-freq 
band. This is a conver 
common to almost a 
The time constant 
resistor and capacite 
cuit of the detector w 
the quen h freq lency 
iudio range to ret ! 
erally result in le 
ever, sensitivity or tt 
problem with thi et. = 
iffers with an ir 
quency, but this too 
this receiver. It is w 
these effects when t 
relatively distant FM 
Capacitor C7, pec 
apparently has a pron 
the quenching wavef« 
which has a definite 
electivity and linea 
ences listed at the er 
go into the theory of 
completely and are 
those who want to ] 
further. 
A printed-circuit 
between the audio tag 
capacitor from grid to 2 
6AQ5 grid restores tor 
the receiver. FM broadca 
all use pre-emphasis; i. the | 
audio frequencies are | 
tude (and consequently deviat ) 


overcome noise. Correspor 
het receivers use a 75-mi 

time constant to de-emphasize the 
frequencies 
station. No 


previously bo 
network of tl kit 


used since the boosted higt 
give a little brilliance t 
and help overcome the def 


the 4-inch 
capacitor 
frequencies slightly and n 
to suit the 
The remainder of 
conventional. The powe1 
a half-wave selenium rect 
transformer-powered. Tl 
mildly extravagant, but 


speaker used rt} 
attenuates the 


constructor’ l¢ re 
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Underchassis view 


than ac—de operation direct from the 
power line. 


Construction and alignment 

For those unfamiliar with construe- 
tion of vhf units and particularly super- 
regenerative detectors chassis layout 
should follow the photographs closely. 
Lead lengths are important and can 
easily determine success or failure. 

The unit is built on a 4% x 8 x 1%- 
inch aluminum chassis and housed in 
a metal cabinet to reduce rf radiation 
further. Radiation from the detector 
components is not great and causes no 
intereference beyond 15 feet or so. 

The tuning capacitor must be com- 
pletely insulated from ground. It is 
mounted on a %-inch Lucite panel 
fastened to the chassis with small L 
brackets. Make sure the dial is sep- 
arated from the capacitor by an in- 
sulated coupling. 

Alignment of the FM receiver is 
fairly simple and requires no test equip- 
ment. After construction, set the slugs 
in coils L1 and L2 so the screws are 
at maximum length out of the coil (the 
slug not in the coil). Set the main 
tuning capacitor at minimum capac- 
itance. Now, with the receiver in opera- 
tion, adjust trimmer capacitor C4, 
starting at minimum capacitance, until 
an FM station of known frequency is 
heard. Back off on C4 slightly 

Now adjust the tuning dial and maxe 
sure the lowest-frequency station in 
your area is received. If it isn’t, in- 
crease the inductance of L2 by turning 
the slug into the coil. When the station 
is received readjust C4. If a signal 
generator is available, the band edges 
of the tuning capacitor can be made 
to correspond to the FM band limits 
of 88-108 mec by the above procedure. 

The slug of coil Ll can then be 
adjusted for maximum loudness. 


Receiver operation 

Actually, tuning in an FM signal is 
easier than with a conventional receiver 
using a discriminator. There is greater 
tuning latitude in this receiver and, as 
mentioned previously, there are two 
adjacent points where the signal can 
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Schematic diagram of the 3-tube superregenerative-detector FM receiver. 


Ri—é8 ohms 


R2—47,000 ohms b 


ent 


R3—10,000 ohms 
R4—10 megohms 
R5—3,300 ohms 
R6—-220 ohms 
R7—|-megohm pot 
R8—50,000-ohm pot, with switch 
R9I—22,000 ohms, | watt 
All resistors '/2 wott unless noted 
Cl—.001 yf, disc ceramic 
C2—.001 yf, disc ceramic 
C3—7.5 upf, tubular ceramic 
C4—1.5-7 wuf, ceramic trimmer (Cen- 
tralab 822-EZ or equivalent 
C5—15-ypf variable, straight-line wave- 
length, National STHS-I5 with one 
rotor plate removed 
Cé&—50 pf, disc ceramic 
ceramic tubular 
6 volts 
15 volts 
Ci0—.00! uf, disc ceramic 
Cli—20 wf, 150 volts 
C12—20 pf, 150 voits 
S—spst switch—on RB 
LI—4 turns of No. 20 tinned ire, 
tapped at 2 turns, %-inch diameter 
ceramic form (Cambridge Thermionic 
LS-5 or equivalent) 
L2—3 turns of No. 20 tinned wire 


be received with equal quality. How- 
ever, because of the selectivity of the 
receiver it may be impossible to receive 
a weak FM signal adjacent to one of 
very high level with any degree of 
satisfaction. This situation is uncommon 
on the FM band however. Rotating the 
antenna will usually help. 

Generally, the regeneration control is 
brought up to a little beyond where the 
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TV sets with... remote control 


Continuation of 

@ sertes 

on TV remote controls. 
Electromechanical 
and split-chassts types 


are ats USS¢ “dd 


By HENRY O. MAXWELL 





have classified remote con- 

for TV receivers int 

roughly three type The 
electronic type uses radio, 

sound or light to transmit the control 


ignals from the remote viewing point 
to the receiver. This includes Zenith’s 
Space-Command tuning system oper- 
ated by ultrasonic signals and the 
Flashmatic photoes lectric control Sys- 
tem described last month. Details on 
the Space-Command were not available 
in time for this series. 

Electromechanical systems have cables 
between the control head and the set 
and split-chassis types have the tuner 

and sometimes the if and audio cir- 
cuits—on the control chassis and the 
remaining circuits on the chassis with 
the picture tube. 

Sentinel has recently introduced two 
electromechanical remote-control units. 
Fig. 1, the circuit of the control used 
in 21101, 21121 and 21145 models, is 
similar in some respects to the RCA 
setup. The remote-control head con- 
nects to the receiver chassis through up 
to 40 feet of cable and permits the 
viewer to turn the set on and off, select 
hannels and adjust volume, brightness 
and fine tuning. In addition, it has a 
built-in speaker that can be switched 
in or out. 


The channel-selection circuit is bas- 
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Conrac (Fleetwood) model 800 


ically the ime 1 : «3s - perm! n t 

ember, page 35) ar ! vhen tl receive 

the RCA unit in Fig. 5 ) t et to the 

Turning the remote chanr tor to Proper control of 

any new position starts tl notor and tained when eithe 

keeps it running until the station-seek volume control i 

ing switch on the tuner rotates to the ume position. When tl 

corresponding channel } tion and er switch is in one 

opens the motor’s power circuit the speaker on the TV 
The remote volume cont: i 2O0- it cuts out the TV spe 

ohm potentiometer across the secondary the speaker located in the 

of the audio ‘output transformer. It The remote brightne 


Fig. 1—Circuitry of Sentinel 21101, 21121 and 21145 remote-control unit 
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FINE TUNING CONT 


Fig. 2—Sentinel 2911, 2914, 21011B and 


21017B remote-control circuitry. 


control 


with the local brightness ] 
on the receiver. The local control should 
be set to maximum when the 
init is used. The full brightness 
obtained at the 
if the local contro] is set at minimum 
nor at the set if the remote control is 
at maximum. The remote on—off switch 
is on the brightness control but the set 
line switch before the 
remote switch will 
The fine-tuning control is a 
potentiometer in series with the B-plus 
line to the oscillator plate in the tuner. 
Varying this 
lator plate voltage and frequency. 


series 


control 
range 


cannot be remote unit 


must be closed 
operate. 
remote 


resistor varies the oscil- 


REMOTE CONTROL SOCKET 


SWITCH OPENS WHEN 
REMOTE PLUG IS INSERTED \ 


TO PRIMARY OF TV PWR TRANS 
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—Schematic diagram of Philco’s 
Tuning remote-control 


Fig. 3 
Robot system. 
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SET AT MAX BRIGHTNE 
FOR REMOTE OPERATION 











Fig. 2 is the circuit of tl ce )] 
unit for the Sentinel 2911, 2914, 21011B 
21017B models. The control head 
connects to the chassis through a 10 
conductor 25-foot cable. \ 
speaker is not included. The 
of selecting channels is ba 

same as that used in the Zenit 
However, a pushbutton channel-selec- 
tor switch on the remote-control panel 
activates the motor. A “homing” 
on the rear of the tuner, is in paralle 


and 





ally tne 


KK 
h system. 


with the pushbutton and opens only 
when the tuner detent sets the switch 


or turret exactly on a channe 

Closing the remote channel 
switch rotates the tuner clockwise to 
progressively higher channels. Thus, 
when switching from one channel to the 
next higher one, the pushbutton need 
be depressed only long enough to start 
the motor. This closes the homing switch 
and keeps the motor running 
detent drops i the next channel. 

The remote brightness and fine-tun- 
ing controls operate just like those in 
Fig. 1. The 
hunted across the one 
the dpdt relay connects the arm 
control in use to the grid of the audio 
yutput tube. 


The Philco and CBS approach 
Philco and CBS TV set 
may be selected manual y 
with the electromechanical stepper s} 
tem that can be controlled from a re 


until the 


on 


remote volume control 


On several 


channels 


through a_ switcl ! 
top of the TV cab 
their system TO 


and CBS call if 


mote panel o1 
witches set into th 
inet. Philco calls 
Touch Tuning” 
“Robot Tuning.” ; 
essentially the same and permit only 
channel selection 

Fig. 3 shows the Robot Tuning and 
remote-control circuits. The on—off 
witches and remote-control circuits are 





in series in a three-way arrangement 

that either will turn the set on or off 
regardless of the position of the other. 
Operating either 


switch activates the 
relay in series with one side of the a 


line to the TV 


power transformer. The 
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a voltage divider. When the voltage and cathode followers and age circuits the 135-volt B-plus lin 
applied to the diode is low, the conduc- are on the remote tuner chassis. Video The age clamp diode prevent 
tance is low and the capacitor has neg- amplifier and sweep circuits are on the age line from going posit 
ligible effect on the oscillator frequen- deflection chassis. Volume, contrast and nal strength is low. For 
cy. Increasing the voltage on the diode’ brightness are controlled from the cussions of keyed age, 
increases its conductance and the oscil- viewing position. Shorts” December, 1953 
lator frequency changes. The two chassis are plugged into The video circuits are 
: P separate line receptacles. When the _ tional. The detected vide 
Split-chassis sets on—off switch is closed on the tuner’ from the paralleled 6AN8 
In a split-chassis type of remote-con- chassis, 6 volts from the heater circuit lower to a two-stage resist 
trolled TV receiver the tuner and if is fed to a relay whose rig are in 12AT7 amplifier on the defl 
circuits are usually mounted on the _ series with one side of the line to the sis. Adequate response wit 
control or tuner chassis along with primary of the power hess mall on is obtained by using sma! 
the necessary controls. The audio out- the deflection chassis. This relay re- resistors (4,700 ohms) 
put circuits, speaker and deflection mains closed as long as the power is on from the plate of the 
circuits are on the sweep chassis. This’ in the tuner. cathode of the first stag: 
type of set construction is especially An earlier Conrac remote-controlled ohms and 10 ef in seri 
suited for custom installations. Split- receiver used a diode type age system; output circuit is frequency 
chassis construction is featured in the the model 800 has keyed agc. Composite by series and shunt pe 
Conrac model 800, Gotham 525 and the video is fed from the video load resistor Brightness is controlled 
recently discontinued Pilot TV-520, to the grid of the age amplifier, pentode the grid of the picture 
Craftsmen C210, Douglas Chairside and section of a 6AN8. The output of the on a voltage divide 
Sylvania 387 and 388 series. Ingenious amplifier is direct-coupled to the grid series) between 150 vi 
readers can probably adapt some of of the age keyer tube. Keying pulses ground. When R4, the 
the circuits shown here for use in from the horizontal output circuit are _ trol, is set for minimum 
remote viewers or in the construction taken off the age winding on the width grid is grounded and the 
of remote-controlled sets. Two junked coil (on the deflection chassis) and fed is cut off by the posit 
chassis could form the basis for a nice to the tuner chassis. the cathode. Increasing 
split-chassis set. Contrast is controlled by varying the of R4 puts a small posit 
Hi-fi fans can use a cathode follower screen voltage of the age amplifier. the grid and increases brightne 
like the 6AB4 in the Conrac circuit to Reducing the gain of the age amplifier The audio circuit is 
feed their TV sound or the output of allows less video signal to get through 6AB4 cathode follower f¢ 
existing AM or FM receivers to the’ to the keyer tube. This, in turn, reduces over a low-impedance | 
input circuits of high-quality audio the age bias applied to the tuner and _ stage circuit. High- an 
systems. if circuits and determines the level of outputs on the tuner cha 
signal reaching the picture tube. impedance output on 
Conrac 800 The age line to the tuner connects chassis are provided 
Circuits pertinent to remote control to the top of the age load resistor. audio into an external 
of the Conrac (Fleetwood) model 800 Delay bias for this line is obtained 
are shown in Fig. 6. The tuner, if by making the age load (R1 and R2) 
amplifiers, video and audio detectors a part of a voltage divider between 
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Fig. 6—Schematic diagram of 
the circuits associated with the 
remote-control function of the 
Conrac model 800 set. A TRANS FOR DEFL 
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REDUCING 


CO- and ADJACENT-CHANNEL 


INTERFERENCE 


By EDWARD M. NOLL and MATTHEW MANDI 


RINGE-AREA television reception 
in many localities is plagued by 
co-channel and adjacent channel 
interference. Although channels 
have been shuffled in many regions in 
an attempt to minimize these disturb- 
higher transmitter and 
more stations have interfer- 
More receivers 
and higher-gain antennas keep increas- 
ing reception range, thereby extending 
possible interference belts. 

There are steps you can 
minimize and often eliminate serious 
cases of interference. Factors that 
determine the ability of a TV installa- 
tion to emphasize the desired station 
and to de-emphasize interference are: 
receiver performance; antenna type, 
position and orientation and transmis- 
sion-line tuning. 

In reducing adjacent-channel inter- 
ference it is necessary first to tune the 
adjacent-channel traps properly. This 
is best done with a crystal-accurate 
signal or with a received station signal. 
In using a_ station signal for trap 
adjustment first tune in the desired 
station with best picture and sound. 
Now adjust the proper traps for min- 
imum adjacent-channel interference. 
When the interference is from a channel 
below the desired one (Fig. 1), the 
adjacent-channel sound traps must be 
adjusted. If the interference is from 
the next higher channel (Fig. 2) 
adjust the adjacent-channel picture 
traps for minimum disturbance. 


ances, powers 
increased 
sensitive 


ence ranges. 


take to 


Mounting position 
Antenna mounting position is impor- 
tant and additional interference rejec- 


iittala” 


Fig. 1—Adjacent-channel sound on dis- 
tant channel 4 from local channel 3. 
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tion can often be obtained by shifting 
the location of a present antenna. 
Seek a mounting position that favors 
the desired signal and 
dominate co-channel or 
adjacent-channel interference. 

Here, north of Philadelphia, for those 
customers who desire New York recep- 
tion with minimum adjacent 
from Philadelphia, we often position 
an antenna on the shadowed side of 
the house (Fig. 3), for Philadelphia 
stations. This reduces the 
extremely str@ng stations 
although the lower antenna _ position 
does reduce the New York levels slight- 
ly, the signal-to-interference 
better. At the same time local signals 
are not reduced seriously enough to 
hamper their reception. A field-intensity 
meter is particularly helpful in locating 
a satisfactory mounting position, as it 
can be used to measure desired as well 
as undesired signal levels at tenatative 
mounting positions. 

Antenna height should be increased 
cautiously in such an area because local 
signal strength (cause of 
channel interference) or direct 
mission-line pickup of strong locals 
often increases at a faster rate than 
the distant station level. Likewise, 
raising the antenna height can often 
bring in a very long distance co-channel 
station to raise havoc with a medium 
distant desired signal. One case of this 
condition is co-channel interference— 
from Baltimore and Washington 
tions—with reception of New 
channels north of Philadelphia. This 
produces picture venetian blind (Fig. 
4) and “swishy” sound. Another ex- 


permits it to 


strong local 


channel 


levels of 


local and, 


ratio is 


adjacent- 
trans- 


sta- 


York 


Fig. 2—Adjacent-channel video on dis- 
tant channel 4 from local channel 5. 


ample 


Altoona (channe 
F Phi ely 





favor 
station. 


mounted to 
desired 


Antenna Is 
from the 


Fig. 3- 
reception 


type of pattern per 
tion ease beca entat in the 
direction of the tation has 
back 
away 
from co- or adjacent I stations. 
The multil 
the 


orienta 


some tolerance 


lobe mean It 


1i—Co-channel venetian-blind 
interference 


Fig. 
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such as the conical is’ particularly director to the picture 














inviting to this type of interference quency of the desired cl el (] 
because of its many and strong lobes. To minimize adjacent-cl 

To minimize co-channel and adjacent- interference (picture « 

channel disturbances on the high band SOUNE R REFL bias highest channel) cut 

t is preferable t ise a high-band director (Fig. 10) f 

instead of an all-band antenna. Even a a carrier frequency of 

on the low band the simple all-band is stadaies channel. It is also he 





antenna ha too t ge a back lobe <i. ' reflector cut to the de 









































for effective interference rejection. Thus DIRECTOR (OPTIONA = =f al ture carrie! 
the present trend toward much more NOTE - ABB LIN nae de For example, a 
elaborate all-bar intennas with not be modified as above t 
too much more gain but with much Fig. 8—Adding parasitic elements to channel interfere 
better patterr improve antenna’s co-channel rejection. oy, 4 ne a. refi 
eT cr rine 
Antenna orientation ce ec ce ep wee oS NEE dinactow te tn 
N eed. + vw the rection of inter- 
Pe ‘es é =a gare ADJ CHAN SC Line tuner 
ere! ‘ en into 1 
consideratiol1 ' ntenna oriented The é é 
; relect the nte . ‘ we ’ do. ite terfere 
to f mr th Thus as ne properly Ofte! 
! intenr ‘ ‘ t he direction acent-cnanne I 
the ce , . ‘ . o he t | n ‘ rit 
positioned for minimun nterference , ED crewmen EO inten! rope! rh 
An ¢ ¢ t \ eld-strength gu I t as 
ete car } p , , nterfer to-int ference rat { 
enct t n | In out : elative gnal ar 
irea local nanne 10 cause idjacent- . ng waves on the 
channel disturbance nn ‘Maw ‘“Tosk Fig. 9—Antenna element sizes for We have had 
channels 9 and 11 ri fafont oan he rejecting adjacent-channel sound. adiacent- as well 
minimized even with the poor pattern of a conical antenna it ference DY isi! ‘ 
STATION in the general] airectior \ k ecth r three-cor 
Z but with it set for a mi hanne electon vitcl nn 
PIENT FOR MIN INTERFER 10 reading (orient to a nt in 
the multilobe patter: I et Sa 
the major lobe slightly I New rs 
York but will result n al proved en 5 — 
picture though a slightly eaker one . 
A better solution is an antenna of 
higher gain and bette 
The antenna rotator aff in excel- 
lent means of orienting tl ntenna for ; —--+th 
best signal-to-noise ratio. However, the - — 
customer must be ta I erate 
the motor hit-or-miss. The nstaller > I 
should first operate the motor t ocate DIRE . en 
Fig. 5—An ideal antenna response pat- the best position to minimiz terfer- Fig. 10—Antenna element sizes for 
tern for rejection of interference. ence and then teach the t how rejecting adjacent-channel video 
to bring motor and antenna to tl ery os 
. 7 M N iM ANT * " 
same positior To recept of a , 
troublesome signal. O1 ( tator So ——— 
dials it is possible to pe n the 
station or channel numbe | « = 
” : 
Element sizes 
Much can be done to mir ( nter ’ oH ble © e 
ference by modifying antenna element ‘.P ——— + me 
lengths for a given locat ob 
w-BA , lem. For co-cha ‘ terfere e a r as - TT 
. arve-ares creen or 1 p iat | z.. ‘ 
Fig. 6—High- and low-band patterns ro on mn me d ae ee aoe rH ra t+ |++4 r +H 
of the popular v.h.f. conical antenna. (Fig g) ee ; ni ++—° o-4 ++—~ — 
STATION TATION yicture and sound carr ! —O = | < cole 
ickan 0.15 wavelength fre the « ‘ae “~] Zz | 
element. A_ speciall t ect cal || ” — — oe 
also be added to improve the fy? t Reme.« — < 
back ratio o1 a trouble e cnanne 9 «6° J 6 
though it can possi! hi: t ante! ’ ' F ’ LU 
na gain on some otne ¢ ne! 
‘mn freauency. Fig. 11—Transmission line tuners 
Adjacent-channel nterference can between the incomi! 
ilso be reduced by cuttin ecial re and the set. The sv 
flectors and director | cent mit selecting the m 
' channel ound interference ( ind to-interterence rat I ¢ ‘ 
a 4 carrier of next lowest channe!) it the tivene the three-w r 
Fig. 7—Pattern in b shows orienta- reflector to the sound carrier frequency right up to the ante 
tion from a for interference rejection. of the interfering channe ' he first center conductor unatt 
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HE alignment of intercarrier sound at two widely separated positior igain 
if and ratio-detector circuits in TV ise the one obtained with the £ t 
sets was discussed last month. In a farthest counterclockwise. If the ma 
TV set, a ratio detector is usually are close this indicates that the in 
fed from a one- or two-stage if amplifier coming signal is too weak or the quiet 
ind may have a limiter or driver sta ing control is not at its optimum setti: f 
immediately preceding & # Y Now apply a very weak signal t 
nvariably works into a tw tage a et so that noise can be heard. A 
implifier. Thus, the sound if and aud the quieting control for minimun 
rcuits in a TV set with ratio dete The point of minimum noise deper If 
ill have a minimum of f tage ipon signal strengt} ( t e the 
In recent years a number of T\ weakest usable station for max 
inufacturers have adopted the t accuracy. The quieting control deter- 
eam discriminator using the 6BN6 o1 mines the amplitude-modulation reje 
t an volt equiv nt T} m characteristics of the nd sy I 
iry advantage of tl t } tem and should be set ! 
it combine the functic f é ition. Under no conditior 
discriminator and first audl tage the quieting control be et at or neal 
ne envelope. Circuitry imple its maximum counterclockwise positior 
fewer components are needed. Align To align the circuit in Fig. 1 witl 
ment procedure for the gated-be test equipment, connect a scope roa 
discriminator differ from those of the vtvm across the volume control to act 
ratio detector so we w review them as an indicator. Apply a 4.5-mc FM 
here. Two typical circuits are vere signal having a deviation of approx- a 
ind the procedures discussed are ap] imately 7.5 ke to the control grid (pin f 
able to all similar circuit 2) of the 12BY7-A video amplifier 
Fig. 1 is a schematic of the 3BN¢ Deviation up to 25 ke can be used but 
FM detector in the Westinghouse \ best results are obtained with the nar t 
2342 chassi It is fed a 4.5-mc FM rower signal. Using the lowest readabl W 
ound signal from the plate of the signal, adjust L201 for maximum out n 
video amplifier and in turn feeds the put. Then, using a strong signal, adjust ign 
demodulated audio signal to the aud L203 for maximum output gail 
output stage. As with the radio detec Now apply a 4.5-me AM_ signal, N 
tor, the gated-beam discriminator can modulated approximately 30°7, to the he 
be aligned with either a transmitted grid of the video amplifier. If possible L111 
television signal or a locally generated ise a crystal-accurate generator. Start I 
one ing with a very low signal level, grad 
To use a TV signal, tune to a weak ually increase the generator output | 
tation. If desired, a strong station can while rotating the quieting control back t 
be used with an attenuator that can and forth until the signal level is such I 1 
be switched in and out of the antenna 
circuit. Set the 600-cohm quieting con SBN6 WA 
trol to approximately its mid-position. , 
(This potentiometer in the 3BN6 cath leev7rA 6.8ypf : . . 
ode circuit is also called a buzz, AM rf : eas I : + 
rejection and noise-rejection cont ) a T 
Adjust the slug in the 4.5-me if coil ‘ suck, 2 oe 
L201 for maximum sound. If sour aa mt Ss 
peaks occur at two slug positions, us¢ 
the peak obtained when _ the ug | QUIETIN 
farthest counterclockwise. Then reduce 2 
the signal to its lowest sable level = 


and recheck the 
Apply a strong signal to the receiver 


adjustment 


and adjust quadrature coil L203 for 


maximum sound. If sound peaks occur 
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Fig. 1- 


The gated-beam FM detector in the 


Westin 


as 
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Fig. 2—Sound if circuits in Crosley 


lated signal, using a strong signal input 
to insure limiting. Tune the buzz con- 
trol for a null (minimum scope indi- 
cation). Then, returning to the original 
FM input and with the volume control 
set at a low level, readjust the quadra- 
ture coil for maximum 400-cycle indica- 
tion on the scope. For perfection, read- 
just coils L111 and L109, keeping the 
input signal very low. 

Not all models use the 47,000-ohm 
resistor across the secondary of L111. 
It improves stability in the sound if 
stages whenever the input signal at 
the grid of the 4.5-mec if amplifien is 
reduced to very low levels. 


Noise inverter 

Il have a G-E model 21T3 that per- 
forms poorly it the Presence of Hvoise, 
The slightest static a) ignition noise 
lose both horizontal 


All tubes in the syne 


will cause the set to 


and vertical syne. 


and noise inverter circuits have been 
replaced and all voltages compare 
favorably with those shown on the 


manufacturers’ schematic. While this is 
poss bly not strictly a service proble m, 
] would like to knou how the noise 
nverter can be checked to determine 
whether it is function ng properly.— 
B. P.. Chicago, Ili. 

The noise inverter circuit in this set 
is highly effective and its operation 


NT 





¥250v 
Fig. 3—The G-E 21T3 noise inverter. 
can be quickly checked by observing 
noise-pulse inversion without a signal. 
Turn to an unused channel. Connect 





166 and similar television chassis. 


a scope to test point IX (Fig. 5) at 
the junction of capacit C302 and 
C303. Then bias off the noise inverter 
by connecting a_ resistor f approxi- 


mately 100,000 ohms between the cath- 
ode (pin 3) and 250 volts. Place a noise 


source such as an electric razor neat 
the antenna. Try not to overload the 
set, but simulate typical noise condi- 
tions. 

Observe the polarity f the noise 
pulses on the scope. Then remove the 


100,000-ohm resistor. The polarity of 
the noise signal should reverse. Should 
you obtain the above results, you can 
be fairly sure that this circuit is not 
at fault. 


Poor sync, no sound 


A Motorola TS-410 has « ‘ vith 
a complaint of poor syne ¢ sound. 
What makes this so difficult that the 


sigual in the set is veru atre g. Every 
tube in the set has hee checked. ] 


have traced the signal to the sune clip- 


pers and lost it there This accounts 
for the poor syne, hut a ( ponents 


in this cirenit cheek out OK 1/s this 


has nothing to do with the audio. 


I have a picture on the creen and 
the video amplifier appea to be oper- 
ating no) mally. I traced ti d q- 
nal to the last audio stage. but there 
it disappeared. There is a high B volt- 
age on the cathode of the a oO ¢ itput 
tube, but my schemati B plus 


at this point. R. G., Fort Wayne, Ind 
The partial schematic that you sent 


shows 210 volts on the cathode of the 
25L6-GT audio output tube. Your symp- 
toms almost conclusively point to a 
shorted electrolytic filter capacitor in 


the low-voltage power supply (Fig. 4). 
Capacitor C95-A is a 200-uf unit con- 
nected between the 250- and 150-volt 
lines. A short in this component would 
satisfy all conditions you have noticed 
since it connects the 250- and 150-volt 
lines. 
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distribution in Motorola TS-410-A. 





Over 200 volts would be 
cathode of the audio output tube wl 


is conn 


ected to the 150-volt ling 


would cut the tube off—hence, nx 

A high B-plus voltage would 
applied to the syne clipper tubs 
improper operation and of |} 


zontal 


and vertical syne 


Alignment point 


/ have an interest hile { 
Sylvania chassis 1-533 came 
badly in need of alignment. F 
I had the service notes f t H 
the instructions for picture 
ment call for connect y ti ¢ 
erator to the ungrounded tube 
on. the vhf mixer—ose f fithe 
tuner has shields n te 
to its top. I tried 
erato) directly to the 


got very poor wavef 


if and 


like te 


could not align the set. ] 


» know hou t } 


handled.—T. R., Albany, N. } 


Of course, it is pos sible that the 


waveforms you obtained are th 


of as 


eriously misaligned if amy 


and not the fault of poor eT 


tion. F 


eeding the sweep sig thi 


an ungrounded mixer tube 


vides 
ever, 8s 


desirable loose « ng H 
Ince you cannot a tr 


the generator to the mixer grid t} 


a 10.00 


0-ohm isolation re 


with the hot generator | Th 


has a ¢ 
mixer, 
tion lez 


onvenient hole in it ne 
through which the 
id can pass. 


Age misadjustment 


I ha 
obtaini 
] 


control 
back u 


now I 


age circuit has been checke 


and | 


ve had a great 

ng a@ proper sett f the 
on a 24-inch Ben (ne 

as caused by 
have a washed-out picture. T] 


am positive the 


with this adjustment. / 


knou 
modifie 


action 


Housto 

If al 
you she 
trol pr 
of mot 
ture ar 


f there is s é 

ation that é 
of the age circuit.—F 

n, Tex. 

l age circuitry i 

yuld be able to ad t tl 

operly. The sympte yi 

orboating and w 

e typical of age n 


and circuit modification is not née 


sary. 
Tune 

signal 

control 


this receiver to the stror 
available and turn the 
to its minimum s¢ ng 


terclockwise. Starting with the 


control 
mum), 


fully counterclockwise (1 
turn it clockwise until the 


begins to motorboat. Keep turning 

this point until the motorboating 
then turn about 45° more. This s! 

give you excellent age stability. 
All queries to the TV Service 


accompar 
velope. 
Be especi 
number 

with the 


1ied by a stamped 


This will insure a nm 


ally careful to state the 
In many cases these ha 
serial number which 


is meaningless. An unidentified 


analyzed 


in general terms on! 
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL 


5” Oscilloscope Kit 


The previous Heathkit oscilloscope (Mod 
was already a most remarkable instrument 
proved even further with the release of 
Model O-11. It incorporates all the outstar 
of the preceding-model, plus improved vert 
better sync stability, especially at low freq 
much-improved over-all stability of operation 
less vertical bounce with changes in level. The: 
ments in the Model O-11 circuit make it eve 
suited for color TV servicing, and for critical ot 
in the electronic laboratory. Vertical respor 
from 2 CPS to 5 MC without extra switcl 
only down 1% DB at 3.58 M¢ The 

: features a SUP1 cathode-ray tube. Sync cir¢ 
MODEL O-11 effectively from 20 ¢ PS to better than 500 
d Modern etched circuit boards employed 
Shpg. We scope circuit cut assembly time almost 
21 Lbs, ; 
level of circuit stability never before 
oscilloscope of this type, and insure 
assembly. Both vertical and horizontal 
are push-pull. Built-in peak-to-peak ca 
Step-attenuated input — plastic molded cay 
quality parts throughout — pre-f 
harness — and numerous other 
fessional instrument for the 
Compare its specifications wit s 
much higher price brackets. You can’t b 


AC 


( 
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FEWER DOLLARS BRING MORE REAL 
QUALITY. 


@ Factory-to-you sales ¢ 
@ ‘“Build-it-yourself” «¢ 
@ Heath purchasing powe 


PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 


@ You deal directly with the ma 
@ We are interested 


PN 4am £0) 8). Se - | 5 ee - | © ee 


PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 
@ Research and development efforts cor 

only. 
@ All kits guaranteed to meet advertised ecificat S. 
EVERY KIT BACKED BY WORLD-WIDE 
REPUTATION. 
@ The world's largest manufacturer « 

ment in kit form. 
@ Producer of more than a milli 

home workshop and industry 


EASY TIME-PAYMENT PLAN TO FIT YOUR 
BUDGET. 


OCTOBER, 1956 





GREATEST SELECT 


Whether 
ai wt “em Particular Special interest 

'0, high-fidelis : St is in 
Heothkits to fill Y, Or just experimenting 


You can equip 
Plete ham stati 


ON... 


servicing, 
—there ore 


the k 
of th 
tronj 


its displayed in this ad a 
e tremendous orray of low 
£ equipment Gvailable 





Vow HEATHKIT ETCHED CIRCUIT 


5” Oscilloscope Kit 


Brand new model with improved performance 
specifications. 

Full 5” scope for service work at a remarkably 

low price. 

Attractively styled front panel in charcoal gray with 
sharp white lettering. 

Easy to build from step-by-step instructions and larg. 
pictorials. Not necessary to read schematic. 


This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep- 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 1% DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push-pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode-ray tube is used. The scope features external or internal sweep and sync, 
one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable 
spot-shape control, and many other “extras” not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2 


for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step-by-step instructions and large pictorial 


diagrams assure easy assembly. 


e Shpg. Wt 
21 Lbs 


L 


HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low-capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low-capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- 
acitor, to provide correct instrument 
impedance match. Also, the ratio of 
attenuation can be varied. 


No. 342 
3° 


Shpg. Wt. 1 Lb. 


HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 


work, as a Signal tracer, and for deter- 


NO. 337-C 
3° 


Shpg. Wt. 1 Lb. 


mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 


HEATHKIT ELECTRONIC SWITCH KIT 


This handy device allows simultaneous oscilloscope obser 

two signals by producing both signals, alternately, at its 
features an all-electronic switching circuit, with no moving 
Four switching rates are selected by a panel switch. Prov 

gain for input signals, and has a frequency response of + | DB fr 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and Service shop. It 
employs an entirely new circuit, and yet 1s priced 
lower than its predecessor. 


MODEL S-3 


Shpg. Wt. 8 Lbs 


HEATHKIT VOLTAGE CALIBRATOR KIT 


This entirely new voltage calibrator produces near-perfect 
wave signals of known amplitude. Precision 1% attenuator r« 
assure accurate output amplitude, and multivibrator circuit 
tees good, sharp square waves, aS distinguished from clip; 
waves. Output frequency is approximately 1000 CPS. Fixed 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 
peak-to-peak... Allows measurement of unknown 
Signal amplitudes by comparing to known peak-to- 
peak output of VC-3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase- 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV Service 
shops. 


MODEL VC-3 


$12°° 













HEATHKIT ETCHED CIRCUIT ° 
VACUUM TUBE Voltmeter Kit 










The fact that this instr 
VTVM says a great de 


and overall quality. The \ 









laboratory 





Front panel controls cor 






and a rotary range selecto 






adjust control Precisio 





| 
voltage divider circuits ar 





for most of the circuitry. T 





to build, eliminates the pos 






sures duplication of labor 


This multi-function VITVM 











pean I A 
tance. There are 7 AC ( Dé ol 
0-1.5, 5, 15, 50, 150. 500. < 0. | 






7 peak to-peak AC ranges of 0 





and 4000. 7 ohmmeter rang [ \ 
of X1, X10, X100, X1000, X10K, X K 
ohm. Center-scale resista I l ) 


1OK, 1OOK ohms, 1 me DB 


scale is also provided. T! 





* Easy to build — a pleasure to use. 





* 1% precision resistors employed for high accuracy. 





components used in th VTVM 





* Etched circuit board cuts assembly time in half. this price thr 


kind of instrument yo 






















HEATHKIT Etched Circuit HEATHKIT 20,000 OHMS/VOLT VOM KIT 









RF PROBE KIT Sensitivity of this instrument is 20,000 ohms-per-volt DC and 5,000 
This RF probe extends the frequency ranges are 0-1.5, 5, 50, 150, 500, 1500, and 5000 volts for both A¢ IDC. A 
response of any Il-megohm VTVM in the ranges of 0-150 microamperes, 15 ma, 150 ma, 500 ma, and R 






so that it will measure RF up to 250 ‘ ! 
megacycles within + 10%. Employs multipliers of X1, X100, and X10,000, resulting in center scale read 








Printed cireuits for increased stability ohms. DB ranges cover from —10 db to +65 db. Housed in attrac 

bly. Ideal for ex- No. 309-C plastic carrying handle, this fine instrument provides a total of 25 

tending service and ; a . > $0 microampere. 4 
lebaseiete aeell- $350 On its two color scale. It employs a sensitive 50 microampere, 4 

cations of your e features all 1% precision multiplier resistors. Requires no external pow 
Heathkit VTVM. $Shpg. Wt. 1 Lb. therefore, valuable in portable applications where no AC power is available 







HEATHKIT SCOPE 
DEMODULATOR PROBE KIT 


This probe functions like an AM de- 
tector to pass only modulation of 
signal and not signal itself. Permits 
observation of modulation from RF 
or IF carriers in TV and radio re- 
ceivers. Extends usefulness of your 
oscilloscope. Volt- 

age limits are 30 V. . No. 337-C 
rms,and 500 V.DC. 

Very valuable in $350 
service or labora- e 
tory applications. Shpg. Wt. 1 tb. 












HEATHKIT 30,000 VOLT DC HEATHKIT HANDITESTER KIT 
HIGH VOLTAGE PROBE KIT The Model M-1 measures AC or D¢ ) y 200 


1000, and 5000 volts. Direct cu 






This probe provides a multiplication factor of 100 on the DC ranges of the 








Heathkit 11-megohm VTVM. Precision multiplier resistor mounted inside 0-100 ma. Ohmmeter ranges are 0-3000 ) 
the two-color plastic probe body. Plenty of insulation No. 336 and 0-300,000 ohms (3,000 ot 
for completely safe operation, even at highest TV poten- i microampere meter for sensitivit F100 4 
tials. Designed especially for TV service work.” $ 50 See acer ee pape hinge 
s very popular test device for tl eX] 
Shpg. Wt. 2 Lbs and appliance repairmen, and fo 





ment in the service shop. Itss 


HEATH COMPANY make it perfect for any portat le ppl cat : Me] 





Easily slips into your tool box 


A Subsidiary of Daystrom, Inc. partment, coat pocket, or desk drawer $14 50 


BENTON HARBOR 20, MICH. quality, precision component ¢ 
throughout. 








1956 





OCTOBER, 








CONTROLLED QUALITy 


In ; , 
coming parts 'NSPection, and 


HEATHKIT NEW AUDIO VACUUM TUBE 
inspection of ma- 


Voltmeter Kit 


build-it-yoursel¢“ * Brand new circuit for extended frequency) 


terial Coming off 
YOu of the finest 
can buy. Each kit 
need for assemb]/ 


of our Own prod 


‘ 

ind added stability. 
the en accurate ranges from 0-.0] to 0-300 
Sin Parts themselves; | “ti al ang 

Pection proce, - In addition 


/ 
jure, i . “ 
an extensive Proof- f functional panel styling. “On 


Program f 
: FOr each new kit guarans 
INStructions nlees easy. al th extreme ends of range switch. 


and reliable Perform 


ance, 


r 


This brand new AC vacuum tube voltmeter emphasizes stability. | 1 frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements 1 low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier rcuit with 
cathode-follower isolation between the input and the amplifier, anc ween the output 
Stage and the preceeding stages. An extremely stable circuit wit! h input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 


The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover MODEL AV-3 


52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- $ 50 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC measure- 29 A Shpg. Wt 
ments from a low value of one millivolt to a maximum of 300 volts 5 lbs 


HEATHKIT AUDIO WATTMETER KIT HEATHKIT AUDIO ANALYZER KIT 


This multi-function instrument combines an A¢ 


This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 ° 
MW. 500 MW. 5 W i 50 W full Sg ATE eee th combined input and output terminals 

’ ’ as nice ie helalslaa cna oe 50 low frequency oscillators. The VTVM 
Selected DB ranges covering from —10 DBto +30 DB. Large | } 3, 1, 3, 10, 30, 100, and 300 volts (RMS). W 
44" 200 microampere meter and precision ranges are .15 MW, 1.5 MW, 15 MW, 150 
multiplier resistors insure accuracy. Frequen- MODEL AW-1 MW, 1.5 W, 15 W, 150 W. IM scales are 1%, 


cy response is + | DB from 10 CPS to 250 kc $ 50 3%. 30%, and 100°. Provides in- 
Functions from AC power 1e. Use in the 29 ; ternal load resistors of 4, 8, 16, or 600 ohms. $595° 
valuaDle instrument for the engineer or * 

Shpg. Wt, 13 Lbs 


neter, and an intermodulation anal 


MODEL AA-1 


audio laboratory or in home workshop. Shpg. Wt. 6 Lbs. 


idiophile. 


HEATHKIT HARMONIC DISTORTION METER KIT HEATHKIT AUDIO OSCILLATOR KIT 


he HD-1! is equally valuable for the audio engineer or the )ducing both sine waves and square waves, th 
Serious audiophile. Used with a low-distortion audio signal over frequency range of 20 to 20,000 CPS 

will measure the harmonic content xtr ture 1S thermistor regulation o 

of various amplifiers und variety of conditions. Functions respec through the entire frequency range. AF 
between 20 and 20,000 CPS, and reads distortion directly on vided at ¥ impedance, and with low dis 

the panel meter ir 3, 10, 30, and 100 percent tic rodu e waves, and good, 

full scale. Built VTVM for initial reference Settings and final lea juare waves with a rise time of only 


f 


generator, this instrumen 


nt 
nder 


j 
ranges of O-1, 


distortion readings has voltage ranges of wi cro onds for checking square wave 
0-1, 3, 10, and 30 volts. 1 precision fre- MODEL HD-1 espor of audio amplifiers, etc. Designed 
sistors employed for maximum accuracy. | for the Serviceman and _ high 
Features voltage regulation and other “‘ex- $495° delit iSiast. A real dollar value in test 
tras’. Meter calibrated in volts (RMS), per- ° p 3 

cent distortion, and DB Shpg. Wt. 13 Lbs. 
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HEATHKIT 


* Less than 0.1% distortion — ideal for hi fi work. 
* Large 4%" meter indicates output 


* Step-type tuning for maximum convenience. 


HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 
This kit contains 18 RETMA stand 


ard condenser values that can be 
selected by a rotary switch. Value 
range from 0.00001 mfd to 0.22 mfd 
All capacitors rated at 400 volts 


highe Ca- 
entre ace, - MOGE.CS-1 


HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 


The RS-1 contains 36 10% 1-watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch-selected for 
use in determining desirable resist- 


ance values in MODEL RS-1 


Audio 
Generator Kit 


his particular audio generat 
fidelity applications. It prov 
tion of low-distortion signa 
rhree rotary selector swit 

selection of two significant 
determining audio frequer 

a Step-type Output attenuat 
attenuator 
meter 


Output is in 
calibrated in volts 
operates in steps of 10 db, « 
calibration. Output ranges 
10 volts rms. A 
of a built-in 600 ohm load or 


required 


“load 


and 
impedance when 
cators accurate to within 
of 1% between 20 cps and 
cps to 100 kc. New engin 


the user with an unusually 


ciency. Oscillator frequer 
method means that < 
parable to units 

use in critical higt 

and will appr 


you Peciate 


fessional instrument 


HEATHKIT AUDIO GENERATOR KIT 


applications in 


pacitors are 
either silver- 
mica, or plastic 


experimental cir- 
5" 


molded, 


ad 


radio and TV 


cuits. Many 
service work. Shpg. Wt. 2 Lbs. Shpg. Wt. 2 Lbs. 


HEATHKIT DECADE 
CONDENSER KIT 


Precision, 1% silver-mica capac- 
itors are employed in the Model 
DC-1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(110,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 


design and de- 
velopment MODEL DC-1 
. 


work. Switch- 
es are ceramic 
Shpg. Wt. 3 Lbs. 


wafer types. 


HEATHKIT DECADE RESISTANCE KIT 

The Model DR-1 incorporates twenty 1% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of | ohm to 99,999 ohms in 1- MODEL DR-1 


ohm steps. Switches are labeled “units,” “tens,”’ “*hun- 
19°! 


dreds,” “thousands,” and “ten thousands.”’ Use it for 
Shpg. Wt. 4 Lbs 


ohm-meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 


OCTOBER 


HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 


This power supply is regulated 
DC output ay 
manually fron 
at 450 volts up to 10 ma, or uy 
furnishing B-pl 


| 
ilable from t 


zero to 500 volts. W 


In addition t 
A 


e 


volts 
I 
d 


mental workinth 


and t 
n 


grour 


shop, or the har 


meter indicates outpu 











HEATHKIT 
Signal 
on an ks conserva Generator Kit 


Gunssieies Ons ore 
the 


conse rvat 
or 


ve , 
- * No calibration re quired with pre-aligned ce 


exceeding our 
stance Our kits w 
‘NM Construcy 


l or unmodulated RF outpul 


% 


on 
sta x brat 
Ndard can per 'OnN against Qn accuray 
vertised eriormanc rate 0 10 270 ven > , 
leve © well b 10 22U mc frequency coverage, 
€yond ad. ‘ & 





Here is an RF signal generator for alignment applications in the service shop or the 
; 


home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 





Also covers from 110 mec to 220 me on calibrated harmonics RF output is in 
excess Of 100,000 microvolts at low impedance. Output is controllable with a 
Step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at oe 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 
supply uses a selenium rectifier. 
One of the most outstanding features about the Model SG-8 is the fact that it $G-8 
can be built in just a few hours, even by one not thoroughly experienced in elec- $ 50 sh - 
tronics work. Complete step-by-step instructions combined with large pictorial 19 ° tke 
diagrams assure successful assembly. Pre-aligned coils make calibration from an 


external source unnecessary 
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HEATHKIT LABORATORY GENERATOR KIT HEATHKIT TV ALIGNMENT GENERATOR KIT 








rhis laboratory RF signal generator covers from 100 kc to 30 me TI d sweep generator model provides es: 

on fundamenta five bands. The output signal may be pur 1 flex r work on FM, monochrome TV, or I 

RF, or may be lulated at 400 cycles from 0 to 50°). Provision ets. ¢ to 220 mc in four bands. Provid 

for external modulation has been made. RF output available up put rmonics. Sweep deviation from 0-42 

to 100,000 microvolts. Output controlled by a fixed Step anda ing t r enc All-electronic Sweep circ 

variable attenuator. Output impedance is 50 ohms. Panel meter il arrangements. Includes t 

reads RF output or percentage of modulation , rator providing output at 4.5 me 

Incorporates voltage regulated B+ supply, MODEL LG-1 j thereof, and variable marker oc 

double shielding of osc itor circuits, copper $3950 cover 60 me « funda ntals and from S 

plated ¢ iSSI1S, 1 other “extras.” bd ? to SU armonic Effective two 495° 
Shpg. Wt. 16 Lbs I k g She ’ A ib 





HEATHKIT LINEARITY PATTERN GENERATOR KIT HEATHKIT CATHODE RAY TUBE CHECKER KIT 












This instrument supplies information for white dots, cross-hatch This instrument checks cathode emission, beam curr 

pattern, horizontal bar pattern, or vertical bar pattern. It feeds elements, and leakage between elements in electro 
video and sync signals to the set under test, with completely con- picture tube types. It eliminates all doubt for the TV 

trolled gain, and il stability. Covering channels 2 to 13, ind even more important, for the customer. Feat 

the LP-2 w produce 5 to 6 vertical bars and 4 to 5 horizontal self-contained power supply, transformer operated 

bars. The dot tern presentation is a must for the setting of normaltest voltages forthe CRT. EF mploys spring-load 

color convergence controls in the color TV set. Panel provision for max operator protection. Large 414” 1 

made for external sync if desired. Use for adjustment of vertical CRT condition on “good-bad” scale. Luggage- 

and horizontal linearity, picture size, aspect MODEL LP-2 type portable case ideal for home service calls MODEL CC 
ratio, and focus. Power supply is regulated for Special ““shadowgraph”™ test permits projection $2250 
added stability. Essential in the up-to-date TV $9950 of light spot on screen. Also gives relative check 

Service shop. ~ of picture tube screen coating. hpg 


Shpg. Wt. 7 Lbs. 
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HEATHKIT Tube Checker Kit 


This fine piece of test gear 
emission, shorted element 
continuity. Will test all t 
in radio and TV service 
6, and 7-pin large, re 
octal and loctal types 
pilot lamps. Condition o 
meter with multi-color “s 
roll chart is built right ir 
tube types. This tester 
different filament voltag 
volts. Individual switche 
Close tolerance resistors em} 
for maximum accuracy I 
in appearance and perform 
The Model TC-2 is ver 
beginner. It employs a col 
neat, professional under-c 


tractive counter sty 


Attractive counter-style cabinet. 


: HEATHKIT TV PICTURE TUBE 
Wiring-harness simplifies assembly. TEST ADAPTER 6 
Large 4%" meter with two-color “good-bad” —— 
scale, 
$4 50 
* Separate tube element switches prevent obsol- : 
escence. 


POSSSHSSHSHSHSHSSSHSHSSSHSSSSHOSHSHSSHSSSESHSHSSSSSSSSSSSSSSESSSEHSHEEEESEEF 
HEATHKIT PORTABLE HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 


TUBE CHECKER KIT 


This portable tube checker is identical, 
electrically, with the Model TC-2. How- 

ever, it is housed in an attractive and 
practical carrying case, finished in prox- 

ylin impregnated material. The cover is MODEL 
detachable, and the hardware is brass 'C-2P ; 

plated. This rugged unit is ideal for home $3.4 50 shes. wi. a . noise lk 
service calls or any portable application. @ 15 tbs. 


ling Speaker 


into external set 


HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 


Operation of this instrument 

is simplicity itself. One has 

only to connect a capacitor 

to the terminals, select the 

proper range, and read the 

capacity value directly on 

the large 4144” meter cali- 

brated in mmf and mfd. 

Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 HEATHKIT CONDENSER CHECKER KIT 
mfd, and 0.1 mfd full scale. Precision cali- MODEL CM-1 Fhe Model C:? consists of an At 
brating capacitors supplied. Not susceptible capacitive and resistive 1 : 

to hand capacity effects. Residual capacity $2950 dicated on electron beam ¢ 

less than | mmf. Especially valuable in pro- fon Hts value is indicated on fro 


duction line checking, or in quality control. 7 Lbs. capacity in four ranges 
mfd to .5 mfd, .1 mfd to 50 


Measures resistance in two rang 
ohms, and from 10,000 ohms 
HEATH COMPANY five different polarizing voltag 
+ gs ing capacitors, from 25 volts D¢ 
A Subsidiary of Daystrom, Inc. volts DC. Checks paper, mic 
BENTON HARBOR 20, MICH. and electrolytic capacitors. Ind 
factor of electrolytic condenser 


fro 


OCTOBER 1956 

















HEATHKIT 
rere ee Impedance 


N 
ew and Unique a 


ment designs 


Concentrate all ou, Bridge Kit 


SINCE this js Our pr 
; i 
This logically 


Circuit 
* Mor : ° ° . 
YOu benefit hem a. reliable * : precision resistors and silver-mica 


Buying constant y 


the Undisputed 


apacitors 


* Battery-type tubes, no warm-up required, 


* Built-in phase shift generator and 


amplifier. 


The Model IB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. 42 of 1% decade resistors employed 





for maximum accuracy. Typical accuracy figures are: resistance 37 

capacitance 3 inductance, +10; dissipation factor, +20 torage 

factor, +20 Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides IB-2 





maximum convenience in operation. Use the Model IB-2 for determining Shpg. Wr 
values of unmarked components, checking production or design samples, etc $5hQ5° 12 lb 
. $s 


A real professional instrument. 


@eeeeeeeveeoeeeeeeoeeoeoeoeoeeooeooeooeo ee ee ee eee eeeeeeeeeee2e0202802800 068 


HEATHKIT “Q”’ METER KIT HEATHKIT ISOLATION TRANSFORMER KIT 








The Q Meter 1 t irement of inductance from 1 micro- This d lates equipment under test fror 
henry to 10 millihenries, ““W” on a scale calibrated up to 250 full It is rated at 100 volt-amperes continously, or 200 
cale, with [ actors of I or 2, and capacitance from ntermitt AC-DC set y be plugged directly into the IT 
40 mmf to 450 mmf 3 mmf. Built-in variable oscillator per without the chassis becoming “hot."* Additionally, sir 17 
ts testing components from 150 kc to 18 mc Large 414 panel is! t leal for sc aS a buffer between the 
ounted eter f res. Very handy for checking peaking t t receiver, or a new piece of equip Pr 
oils, chokes, et I to determine values of ma f Features voltage control, allowing a. 


1 
MODEL QM yntr t yut t from 90 volts to 130 volts 


nknown condensers, both variable and fixed ce ‘ put f 


MODEL 
Compile data for coil winding purposes, or $4450 Panel r monitors output voltage. A very $165° 
I ° h + 
Shog. Wt. 9 Lbs 





sasure RF resistance. Distributed capacity ndy dev it an extremely low price 


and Q of coils 


Shpg. Wt. 14 Lbs 
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HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT HEATHKIT 6-VOLT VIBRATOR TESTER KIT 

















This completely modern battery eliminator will supply DC out- rhis instr ent functions very much like a tube ch t 
put in two ranges for both 6-volt and 12-volt automobile radios auto radio vibrators. Vibrator condition is indicated 

The output is variable for each range, so that operating voltage “good-bad” scale. Tests for proper starting and over 

can be raised or lowered to determine how the receiver functions of operat of both interrupter and self-rectifier ty; 

inder adverse conditions. Range is 0-8 volts DC or 0-16 volts vibrators. The model VT-1 is designed to operate fr 

DC. Will suy p to 15 amperes on the 6-volt range, or up to 7 tery f tor capable of delivering continuous! 

amperes on 2-volt rang Iwo 10,000 microfarad output put fr + to 6 volts DC at 4 amperes or more. It 

filter capacitor ) DC outp C I t for the Heathkit Model BE-4 

separate I t i ‘ MODEL BE-4 batter tor. The construction book for meee Viel 
or output ¢ M 5 ) $3]5° the VT tains vibrator test chart for popu- $1450 
automobile rad nside at the © lar ¢ t rator types. A real time saver! ° 
Will also double a batt I Shpg. Wt. 17 Lb Shpg. Wt 
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HEATHKIT DX-100 PHONE AND CW 


LY \@) 9) 35 
DX-100 
Shpg. Wt. 

107 Lbs. 


Phone or CW on 160, 80, 40, 20, 15, 11 and 10 


meters. 


"189° 


Shipped motor freight unless 
otherwise specified 
$50.00 deposit required 


on ¢c.o.d. orders 


Built-in VFO, modulator, and power supplies. 


High quality components used throughout for re- 


liable performance. 


Features 5-point TV1 suppression. 


Transmitter Kit 


The Heathkit DX-100 transmitter is 
that if offers features far beyond 

at this price level. It takes ver t 
to discover how many of these trar 
tion today. A truly amazing piece of 
DX-100 features a built-in VFO and a t 

It is TVI suppressed, and uses pi network 
ling and output coupling. Will match ant 
from approximately 50 to 600 ohms. Ext 
employed, and all incoming and outg« 
filtered. The Cabinet features interlocking 
plified assembly and minimum RF rad 
the cabinet. Provides a clean strong signal 
1 CW, with RF output in excess of 100 
and 120 watts on CW. (¢ ymmpletely bar 
160 through 10 meters. A pair of 1625 t 
push-pull for the modulator, and the f 
pair of 6146 tubes in parallel. The VFO 





face are illuminated, and all front par 
located for maximum enience. P 
driver plate I, final grid I, final plate I 
and modulator current. The chassis is 
#16 gauge copper-plated |. Other | 














ponent ide potted transformers 
variable acitor insulation, silver-plat 
switch t nals, etc. All cc are f[ 
main wiring cable is pre-harnessed. Tt 
by a beginner from ompreher 
Structions supplied. It is a prov oO 





will insure iny hours of “on-tk 


ham shack 


none 


HEATHKIT COMMUNICATIONS TYPE 

ALL BAND RECEIVER KIT 

This receiver covers 550 kc to 30 mc in four bands, and is idea} 
for the short-wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 


Scale. 


VFO for CW reception. 


CABINET: Fabric covered cabinet with alumi- 
num panel as shown. Part 91-15A. Shipping 


weight 5 Lbs. $4.95% 


Employs transformer type power supply—electrical 
bandspread—antenna trimmer 
controls—noise limiter-—-headphone jacks- 
and automatic gain control. 


Separate RF and AF gain 
MODEL AR-3 


Has built-in $3075 


INCLUDING NEW 
EXCISE TAX# 
(Less Cabinet) 
Shpg. Wt. 12 Lbs. 


HEATHKIT VFO KIT 


You can go VFO f 
variat I c 
Ss 
20. Pr 
c tal P 
smitt R es 
SO VDC 5 » 20 VAC 
0.45A. Inc 
lity. I ¢ 
Te C 
coil hea £ 





EASY ON THE BUDGET! 


You can buy Heathkits on an easy time-payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 


OCTOBER 





HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 


1956 


HEATHKIT CW TRANSMITTER KIT 


This is the original low-priced Heathkit ¢ 
reliable performance has b proven t 
the CW bands. Designed for crystal c« 
covers 80, 40, 20, 15, 11, and 10 meters. M 
external VFO. Plate power input up to 30 
built in. Panel meter indicates grid 

final. Incorporates pre-wound <¢ s 
built-in line filter, prof 

quality parts throughout. Crystal sock 

key jack on front panel. B 


ter, and Sir gie-KnoD bar a Ww 
coaxial output. Uses 6AG7 
plier, 6L6 power amplif 
5U4G rectifier. 
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HEATHKIT PHONE AND CW 


DOLLAR-SAVING Economy we Transmitter Kit 


There 
would be "© Particular achiey 


inex , 
Pensive merchan 


ement in sellin 

9g ° _ 
©—although it ig 3K 6146 final amplifier for full 65-watt plate power 
+ there is someth; input. 


dise ata low pric 
Yy- However 
through 


being done every da 
crow about wh 
en, 
Power and fact 
ory-t. . 
con off ae -hone and CW operati 0, 15 
er " *& Phone anc € operation on 80, 40, 20, 15, 11, 
i and 10 meters. Pi network output coupling, 
real e 
$0-cal/ " " conomy, . ° , 
ed “bargains”, Needless hs %& Switch selection of three crystals — provision for 
° 


say, there iff 
eren or . ° 
™ external VFO excitation. 


isa big d 





The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked “off—CW-—stand-by—phone”, “final tuning”, “antenna 
coupling”, “drive level control”, and “band change switch”. Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for MODEL DX-35 


the novice, and for the more experienced operator. A remarkable power package 
$ 95 Shpg. Wt. 
. 





for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 24 Lbs. 
successful assembly. 


HEATHKIT ANTENNA IMPEDANCE METER KIT HEATHKIT “Q’’ MULTIPLIER KIT 
This instrument employs a 100 microampere panel meter and The QF-1! functions with any receiver with an II 
covers the impedance range of 0-600 ohms for RF tests. Func- between 450 and 460 ke that is not AC-DC t VU 
tions up to 150 me. Used in conjunction with signal source, from the receiver a supply, requiring o 6.3 VA 
such as the Heathkit Model GD-1B grid dip meter, the Model 300 n a and 150 to 250 VDC at 2 ma. Simple t 

: : cable and plugs supplied. Provides additional 
AM-1 will determine antenna resistance and separating two signals, or will reject one sig- 
resonance, match transmission lines for mini- MODEL AM-1 nal and eliminate heterodyne. A big help on ope, of.) 
mum standing wave ratio, determine receiver crowded bands. Provides an effective Q of aia 


input impedance, etc. Will also double as a $1450 approximately 4,000 for sharp “peak” or $9? 
phone monitor. A very valuable device for “null Tunes to any signal within the IF ° 


hpg. Wt. , ndpas f the receiver. \ ’ sing 
many uses in the ham shack. ee oe bandpass of the receiver, without changing shoo, we. 3 tbs 


+} 


main receiver tuning dial. 





HEATHKIT ANTENNA COUPLER KIT HEATHKIT GRID DIP METER KIT 

This device is designed to match the Model AT-1 transmitter to The grid dip meter was originally designed for the ham shack 
a long-wire antenna. In addition to impedance matching, this However, its use has been extended into the service shop i 
unit incorporates an L-type filter which attenuates signals laboratory. Continuous frequency coverage from 2 mc to 250 
above 36 megacycles, thereby reducing TVI. Designed for 52 mc with pre-wound coils. 500 microampere panel ter e 
ohm coaxial input. Handles power up to 75 watts, 10 through ployed for indication. Use for locating parasitics, neutralizing, 
80 meters. Uses a tapped inductor and vari- determining RF circuit resonant frequencies, 

able capacitor. Neon RF indicator on front MODEL AC-1 etc. Coils are included with kit, as is a coil MODEL GB-1B 
panel. Copper-plated chassis—high quality rack. Front panel controls include sensitivity 


components throughout—simple to build. $1450 control for meter, and phone jack for listen- $1950 
° ° 


Eliminates waste of valuable communications ing to zero-beat. Will also double as an ab- 
power due to improper matching. A “‘natu- Shpg. Wt. 4 Lbs. sorbtion-type wavemeter. Shpg. Wt. 4 Lbs 
ral” for all AT-1 transmitter owners. 
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HEATHKIT BROADCAST BAND 

















= 





MODEL BR-2 


19° 
+ 
(Less Cabinet) 


1) Ameer §=6INCLUDING NEW 
EXCISE TAX# 











ATTENTION BEGINNERS... 

This kit is an ideal “first project” if you have never built 

a Heathkit before. A good chance to “learn by doing.” 

% Miniature tubes and high- 3% 52-inch PM speaker. 
gain IF transformer. sk Provision for phono jack. 


% Rod-type built-in antenna. 
Good sensitivity and se- * Transformer - operated 
lectivity. power supply. 
















HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 


This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0—.02, .1, 1 and 10 milliroent- 
gens per hour. The probe, with expansion MODEL RC-1 

$7995 

a 


cord, employs type 6306 bismuth counter 
tion. It is Simple to build, even for a beginner. Shpg. Wt. 8 ibs. 











tube, sensitive to both beta and gamma radia- 












Receiver Kit 


You need no previous experience in el 


this table-model radio. The Model BR 

550 ke to 1620 ke and features good 

tivity over the entire band. A 5 PM s] m 
ployed, along with high gain miniat ne 
rod-type built-in antenna. Provision t t tl 
design of this receiver for its a [ mp! 
fier. The phono jack is located on the back pron 
A transformer operated power ippl 

safety of operation, as opposed to t AC-D¢ 
supply commonly found in “economy ra k Don’t 
let the low Heathkit price deceive y« I kind 


of set you will want to show off to y« 
after you have finished building it 
Construction of this radio kit is v 
pictorial diagrams and detailed 
assure your success. The constructior 


an explanation of basic rec 





“learn by doing” as the receiver is built. T 
provides information on resistor and capacit re 
soldering techniques, use of tools, etc. If 


had the urge to build your own 


standing features of this popular H 

attention. 

CABINET: Proxylin impregnated fabric cove . binet 
available for the BR-2 receiver as showr nple mr 
num panel, reinforced speaker gr and p t bt feet 
Shipping weight 5 Ibs., part No. 91-9A $4.95# 


SSCCSHSSSSSSHSSSSSSSSSSSSeSOSSeSeeeeeeeeeeeeeeeeeeeeneneeeeeee 


HEATHKIT CRYSTAL RECEIVER KIT 
The crystal radio of Dad’s dz 
improvements! The Model CR 


diode, eliminating the critical “‘cat’s wt 





housed in a cor 





circuits, er oying ferrite core cai 
capacitors. The CR-1 covers t i ird 
540 kc to 1600 kc, and no external pow 
required for operation. Co 

for emergency Signal rece 

build kit is a real “learn t 1 t x 

for the beginner, and makes a ter axe 
project for all ages. vt. 3 Lbs 








Amazing new circuit for 
high efficiency. 
Compact, portable.and rugged. 
Pp 









% Stable circuit requires only one 67% volt “B” battery 
and two 1% volt “A” batteries. 







HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 
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HEATHKIT ENLARGER TIMER KIT 


The Model ET-! is an eaSy-to-build device teur 
or professional photographers in contro 

of an enlarger. It covers the range of Ot 

tinuously variable, clearly calibrated scale. T riod 
is pre-Set, and the timing cycle is initiated t the 
spring-return Switch to the “‘print”’ positio I pro- 
vision is made for plugging in the enlarger and t. The 
safelight is automatically turned “‘on’’ wh 


the enlarger is “‘off’’. Handles 
watts. The timing cycle is contro 
tronically for maximum accuracy 
bility. Very simple to build 
evening, even by a beginner 








HEATHKIT HIGH FIDELITY 


Preamplifier Kit 


begins 
at the - ai , : ; 
e. 5 wit 4 , iput ) . tl F 
1G @r enmerten " ¥ 5 switch-selected inputs, each with its 
means the control. 
who cq ! 
bins n oll 'MStructions A . J ‘ > > ba iC 
nvals are tested by havi.e | Equalization for LP, RIAA, AES, and I 
in * Qvin 
Our office who has had ea the kit bui 
rev . 
Separate bass and treble tone controls 


tronics. Th io 
S$ is US ex 
instructian YOUr guarantee of Perience in elec. 

clon materia] complete and 
thorough special hum control. 


COMPREHENSIVE INSTRUCT 


The Ste 
ep by Ste 
Heathkit are P assembly instr 


IONS... 


MM Clean, modern lines and satin-gold enamel | 


Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
142 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16” W. x 3%” H. x 4%” D, 
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 MODEL (With Cabinet) 
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- WA-P2 Shpg. Wt. 7 Lbs 
power 


ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC $ 75 INCLUDING NEV 

~¢3 . om Tee NU ING NOW 
it 10 MA. Easy to construct from step-by-step instructions and pictorial dia ‘ EXCISE TAX# 


5 


grams provided 


t 
@eeeeeeesee eee eoeeoeoeeeeeeeeeeoeeaeeeeeeaeeaeeeeeeeee ee e228 e0208 
If I t id better than 10 UV sensitivit yr? 3 


HEATHKIT HIGH FIDELITY FM TUNER KIT 
11e g th gain, cascaded, RF amplifier 
lide-rule dial covers 88 to 108 MC. eg sec etcnnnansce yest mig 


fae 


rcuit emphasizes sensitivity and 


in attractive satin-gold cabinet to 


1-P2 and BC-l. 


FM tuner can provide you with real high 
fidelity perfor e at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
oscillator, A.G.C., broadbanded 


temperature-compensSated, 


HEATHKIT BROADBAND AM TUNER KIT «4 HEATHKIT ELECTRONIC CROSS-OVER KIT 
This isual device functions to separate low fr 


This AM tuner has been designed eSpecially for high-fidelity 
low-distortion detector, a ugh fr encies So that they may be fed to separat 
t parate Speakers. This eliminates the need f 


applications. It incorporates a 
in ar ) } ite 


IF, and other features essential to usefulness I 
Special voltage-doubler detector employs crystal tional cross-over circuits, since the Model XO 
diodes for low distortion. Sensitivity and selectivity are excel- plete j lectronically. Cross-over frequencies 0 
lent. Audio response is + | DB from 20 CPS to 2 kc, with 5 400, 700, 1,200, 2,000 and 35,000 CPS are selectab 
DB of pre-emphasis at 10 kc to compensate for station roll-off. vanel controls on the XO-1, and a separate lev 
lard broadcast band from MODEL BC-1 provided for each channel. Minimizes inter- 
modulat listortion problems. Handles un- opel xXO.-1 


broadband 


high-fidelity. 


Covers the stan 


550 to 1600 kc. Incorporates a 10 kc whistle- 

filter and provides a 6 DB Signal-to-noise $2675 Imited power, since frequency division is 

ratio at 2.5 UV. RF and IF coils are pre- - - ° omy 1 ahead of the power Stage $1875 
aligned, and power supply is built-in. Incor- - be ph Attenuation is 12 DB per octave: with sharp ° 
porates AVC, two outputs, and two antenna (With Cobine?) “Kn a t-off frequency. Shpg. Wt t 
Shpg. Wt. 8 Lbs. 


inputs 








HEATHKIT ADVANCED-DESIGN 





MODEL 


ee Lbs. $5975 


Express Only 


*& Full 25 watt output with K T- 


MODEL W-5+ 
66 output tubes. 


Consists of Model W-5M 
plus Model WA-P2 pre 
amplifier. 

Shpg. Wt. 38 Lbs. 
Express only . $81.50% 


All connectors brought out 
to front chassis apron. 


Protective cover over all 
above-chassis components. 


HEATHKIT DUAL-CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


This, 20-watt high-fidelity amplifier employs the famous Acro- 
sound Model TO-300 “ultra-linear” output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter-connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is + 1 DB from 6 CPS to 150 ke at 1 watt. 
Harmonic distortion is only 1% at 21 watts, and IM distortion 
is only 1.3% at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high-fidelity unit employing top-quality 
components throughout. 


MODEL W-3M: Shpg. Wt. 29 Lbs. Express only........ $49.75 
MODEL W-3: Consists of Model W-3M plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only............. $71.504 


HEATHKIT 7-WATT 
AMPLIFIER KIT 


This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high-fidelity unit, and its per- 
formance definitely exceeds 
that of many so-called “high- 
fidelity’’ phonograph ampli- 
fiers. Using a tapped-screen 
output transformer of new de- 
Sign, the Model A-7D provides 
a frequency response of + 14 
DB from 20 to 20,000 CPS. Total distor- 
tion is held to a surpris- MODEL A-7D 


ingly low level. Output 

Stage is push pull, and $1865 
Separate bass and treble ° 
tone controls are pro- INCLUDING NEW 
vided. Shpg. Wt. 10 Lbs. EXCISE TAX$ 
MODEL A-7E: Similar to the A-7D, except 
that a 12SL7 tube has been added for pre- 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $20.35* 


HEATH COMPANY 


A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 
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HIGH FIDELITY 


Amplifier Kit 


This 25 watt unit is our fir 


special design peerless o tp i K 6 
output tubes by Genalex, tl Model W 
formance characteristic I 
Frequency response i | DI S 
t 1 watt. Harmonic distort 

M distortion is 
OU) CPS Oo t 
bel Damping f 

( 3] output vol I 
( AU7 I of KI 
M ya & I 
| € 8, or It I 

rt 
pe balancing c 
cat It balanc 
ser “d uc” «6D 
Mi 1 W M pro 1 
IM and 
ponse. C¢ 
por 1 oug! 
O} Ni ect La 
Step-t 
€ of const ( rt 
e ¢ I VI ee 
plac d Ar ipline lor 
btle differences in perfor 


VNO OWT one! 


HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


The 20-watt Model W-4AM 


tremendous high-fidelity bargain. Cc 

ply and mai amplifier or 

design output transformer by (¢ cago 

Savings without a Sacrifice in qua 
ubes, the frequency response of the W-4A) 

10 CPS to 100 ke at 1 watt. Harmo 

at this same level. Output impeda 


and noise are 95 DB below 20 w 


MODEL W-4AM: Shpg. Wt. 28 Lbs. Express $39.75 
MODEL W-4A: Consists of Model W-4AM ¢ , 
omplifier. Shpg. Wt. 35 Lbs. Express only $61.50* 





HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 


This high-fidelity amplifier fe 





push pull 6L6t bes B t 

inputs, Selected by a pa 

bass and treble tone contr re 

cut. Output transforn 

Desigr ed primarily for 

tensively for publi AODEL A-9B 
high-fidelity performance 

ponse of + 1 DB from 20 CPS to 20,000 CPS $3550 
Total harmonic distortio (at e 
below rated Output) n 
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HEATHKIT HIGH FIDELITY 


Range Extending 


SPEAKER SYSTEM KIT 


All prices Marked with a 
eral excise + 



















































¥ High quality speakers of special design — 15" 
and compression-ty pe super-tweeter 

H - t i oS t i . 

Prices. This note is j fo reflect it IN Our kit 

'NCreasing oy, 


including this ne 


X Easy-to-assemble cabinet of furniture-grade plywood 


¥ {ttractively styled to fit into any living room. 
Matches Model SS-1, 


OW we are 

a not 

on some kits, 
them. 


W tax in but merely 









Thank you, 


Fee 
HEATH COMPANY " 
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This range extending unit is designed especially for use with the Model SS-1! speaker 
system. It consists of a 15” woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within + 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 
cross-over network are included, as is a balance control for super-tweeter output S$S-1B 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 


and yet these units are priced reasonably, The SS-1B measures 29” H. x 23” W. x $ 95 
Shpg. Wt. 80 Lbs 















17%” D. The speakers are both special-design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 
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HEATHKIT HIGH FIDELITY 





SPEAKER SYSTEM KIT 


This speaker system is a fine reproducer in its own right, covering 

50 to 12,000 CPS within + 5 DB. However, the story does not end 

MODEL there. Should you desire to expand the system later, the SS-1 is 

SS-1 designed to work with the SS-1B range extending unit — providing 

additional frequency coverage at both ends of the spectrum. It can 

$ 9” fulfill your present needs, and still provide for the future. The SS-1 

uses two Jensen speakers; an 8” midrange-woofer, and a compression- 

type tweeter. Cross-over frequency is 1,600 CPS, and the system is 

rated at 25 watts, Nominal impedance is 16 ohms. The cabinet is a 

ducted-port bass-reflex type. Attractively styled, the Model SS-1! 

% Special design ducted-port, bass-reflex enclo- featyres a broad “picture-frame” molding that will blend with any 

sure. room decorating scheme. Pre-cut and pre-drilled wood parts are of 

% Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component 

quencies. parts are included, along with complete step-by-step instructions for 

% Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with 
for assembly. many years of listening enjoyment thereafter. 


Shpg, Wt. 30 Lbs. 
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| ORDER Name ; ; a - SHIP VIA 
'BLANK ‘ona 
a —— . a Express 
NOTE: All prices subject to Freight 
change without notice. City & Zone , State — Best Way 
Enclosed find ) check ( ) (PLEASE PRINT) 
money order for__ a 
Please ship C.0.0 postage | AA —_—_—_———__ —-- 
enclosed for_ —___. pounds. QUANTITY | ITEM MODEL NO PRIOE 
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TELEVISION 


By ROBERT B. COOPER 
GPORADIC-E skip for the summer 
skip season was, from reports on 
hand to the end of June, quite a bit 
below the level of several previous sea- 
sons. After a slow start, good skip con- 
ditions prevailed on May 30, 31 and 
June 4, 5, 6 and 7. Double-hop spo- 
radic-E across the southern portion of 
the country and short, single skip of 
about 400 miles was noted by several 
alert observers on May 30 and June 6. 
Unusual tropospheric bending (ex 
tended ground wave) was noted in 
North Dakota on June 10 when dx-e1 
Rossum of Mohall logged KEYD-9, 
WCCO-4, WTCN-11, and KSTP-5 from 
the Minneapolis area, over 475 miles 
distant. The prevailing high barometric 
pressure area that produced this recep 
tion moved eastward in the following 
days, bringing good tropospheric bend- 
ing to the Great Lakes area on June 
12-13, with uhf reception to 350 miles. 
Observer Rauch of Peoria, IIll., re 
ports excellent tropospheric reception 
over the 3-day period of June 20-22, 
with such high-band catches as KHOL 
13, Kearny, Neb, 475 miles; KSTF-10, 
Scottsbluff, Neb., 715 miles; KBMB-12, 
Bismark, N. D., 665 miles; KNOX-10, 
Grand Forks, N. D., 620 miles; KOLN- 
10, Lincoln, Neb., 370 miles, and KTVH- 
12, Hutchinson, Kan., 560 miles. The 
same area of high barometric pressure 
slowly moved eastward into the eastern 
Great Lakes area, providing high-band 
vhf and uhf reception out to 450 miles. 
Rauch’s detailed reports are listed to 
illustrate the possibilities of ground- 
wave dx even during a period of the 
year that is known more for its E’s ac- 
tivities than its extended ground wave. 


Long haul dx 

Little double hop E skip has ap- 
peared during the 1956 skip season. 
A few weak loggings from the East 
Coast are reported by Cooper of 
Fresno, Calif., on May 30, 31 and June 
5 and 6. Observer Smith of Wasco, 
Calif., notes reception from WITI-6, 
White Fish Bay, Wis., at 1,800 miles, on 
June 6. Channel 6 double hop is rare. 

The longest haul of the current year 
goes to Robert Seybold of Dunkirk, 
N. Y. Bob was able to identify triple- 
hop KENI, channel 2, Anchorage, Alas- 
ka, in the late evening of June 27. Sta- 
tion CFRN, channel 3, Edmonton, Al- 
berta, was also seen. 


F2 skip reception 
Our vhf dx via the F2 layer is 
thought to be a result of the heavy 
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Get them from your parts dis- 
lenium tributor — There’s a standard 
replacement available for sets 
of every radio and TV manu- 
facturer. 
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Semiconductor Division 


e 
Radio Receptor Company, Inc. 
Radio and Electronic Products Since 1922 
240 Wythe Ave., Brooklyn 11, N. Y. ¢ EVergreen 8-6000 
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100,000 


Hi-Lo is covered by a $100,000.00 insur- 


ance policy issued by one of the larges? 


insurance companies. * 


New. ee 
Just what 
you asked 
for! 


505 — Channels 


HELO wos. 


31 antenna that 


mum the NEW 


pret mance featuring 
SCOPING DIPOLES Tt 
swivels on ball and socket in any 
Gold spirals, plastic base blend 
room LIST 


versatile 


with 


any 


New. ee 

For every 
TV 

owner 


Model 404 Channels — 2-83. 
NEW INDOOR ANTENNA 


Sas = 
Hilo 


that swivels with a gentle touch of your 


little finger. 


Dipoles swivel on ball and 


socket in every direct 


on. Golden spirals 
and decorative plastic base blend with 


1S GUARAN- 


TEED. 


all furniture. 


RECEPTION 


LIST . $12.95 











“name upon request 


INSIST ON THE GENUINE Hi-Lo Spiral Antennas! 


Known and accepted everywhere 
GUARANTEED by the 
consumer accepted and opproved 


Hi-Lo 


2-83 
s designed for max 
TELE 
antenna 
direction 


$14.95 


H 


best antenna 


GUARANTEED 
PERFORMANCE 


Lo is backed by a money 
best reception, 
Pictures, specify Hi-Lo, 
highest gain, spiral de- 
signs wh covered by the following 
U.S. patent numbers: 2,495,579; 2,583,745, 
2,724,773;. 2,748,387; 2,755,466; and Ca- 
nadion Patents 195! and 1956; other pot- 


Each ond every Hi 
back 
unsurpassed clear 
with the 


guarantee. For the 
exclusive 


ela 


ents pending 


101 — Channels 2-13. 
inal and world famous 
anded and 
RECEP- 
clear- 


$9.95 


Hi. f Model 
(i Orne orig 
antenna that is wanted, dem 
used for GUARANTEED FINEST 
TION. No rods to adjust. Prov 
est pictures faster. LIST 


ces 


Hil Model 303 —Channels 14-83 
é O the UHF ANTENNA with the 
lly de- 
creas. Luxurious 


LIST. .$5.95 


highest signal gain that is spe 
signed for ALL UHF 
gold upright and crossbar 
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Hilo Model 202 — Channels 2-83 


PEAK PERFORMANCE which is unsurpassed is 
guaranteed with this antenna . for ANY and 
EVERY area. The gleaming gold upright, shiny 
spirals, bakelite base, aluminum bars, modern 
design 


. all make this YOUR BEST ANTENNA BUY. 


LIST . $9.95 
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Chicago 13, Ilinois 
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FOR THE BEST IN COLOR... 
VIEWERS INSIST ON 
ALLIANCE TENNA-ROTOR 





New decorator colors— Forest Green and Ivory More than 3,000,000 
—for Alliance Tenna-Rotor control cases—are 
selected to blend with the major color trends Alliance Tenna-Rotors are in use 


in contemporary home decorations. 








Model T-12-G above—with 
famous Tenna-Teller Pointer. 


Model U-98-G Left—Deluxe 
model—completely automatic. 





TELEVISION ANTENNA ROTATOR 


Color Set Owners Protect 
Their Investment with Alliance Tenna-Rotor! 


Millions of viewers will want color—even if it is more costly 4. Bbeamed with pin-point accuracy using the famous 
and critical! ALLIANCE TENNA-ROTOR helps to minimize ALLIANCE TENNA-ROTOR. 
ghosting—makes for stronger, clearer color definition ... 


expands color viewing in all markets. THE ALLIANCE MFG. co., INC., ALLIANCE, OHIO 


Color can be critical—good color, like good black and (Division of Consolidated Electronics Industries Cort 


white will improve with a directional antenna which can in Canado— ALLIANCE MOTORS, Schell Avenue, Toronto 10 
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Streamlined 


sig TUBE TESTERS 


The Experimenter or Part-time Serviceman, who has 
































Speedy, yet efficient operation 
3 





delayed purchasing a higher priced Tube Tester is accomplished by: 
The Professional oe who needs an extra of old style socket 
Tube Tester for outside testing obsolete tub 
The busy TV ~ Organization, which needs 57, 59, etc.) and provid k 
extra Tube Testers for its field men ets and circuits for eff tly 
testing the new Noval a t 
* You can't insert a tube in wrong socket. Separate sockets are Minar types. 
used, one for each type of tube b ° “Free- point” element 
switching system Any pin may be used as a filament pin and a oe poy a si a 
the voltage applied between that pin and any other pin, or even charts and streamlined rying 
the ‘‘top-cap’’. ¢ Checks for shorts and leakages between all case. a " 
elements. Provides a super sensitive method of checking for 1 


shorts and leakages up to 5 Megohms between any and all of 
the terminals. Continuity between various sections is individ- 
ually indicated. ¢ Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 position fast-action 
snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system 


26% 
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Superior’s New Model TV-11 
Standard Professional 


TUBE 






PICTURE 
TUBE 
TESTER 













































Superior's 
New Model TV-40 
@ Tests all ven deflected tubes . . 
in the set . . . out of the set . in the carton!! 25 the new self-cleaning Lever f 
© A complete picture tube tester for little more a a “4 : 
than the price of a ‘‘make-shift"’ adapter!! vin noe dentife which ia 7 
Jel TV-4 ab utely mplete t ] arr and t th 7 
an one are truly tested , 
ny of the pins may be placed in t 
A sary 
* T ue TV 4 e nnt 2 any combination t 
kets are used for each t 
T t Mp ble to damage a tube by in 
' ket 
Free-moving built-in roll chart provides complet 
NOISE TEST: Phono n front panel for plugging in either 
exte ral . detect microphonic t . 
t sity elements and loose internal c t 
; up t EXTRA SERVICE — The Model TV may be used as an extremely 
for open elements nser Leakage Checker. A relaxation tyg tor 
in rporated in this model will 
Model TV-40 comes abso- detect leakage 
| mplete noth fr vency 
zg else to buy tee The mode 
yund orr * 13 t 6 
ded panerita NET how d o a bea NET A 
case. Only . . oak cabinet 
cover 
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Superior’s New Model TV-12 
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TESTING TUBES 

% Employs improved TRANS- CONDUCTANCE ci ireuit. An 
in-phase signal is impressed on th 

of a tube and the resultant p 

is measured. This provides 

method of simulating the manner in 


the m 





actually operate in Radio & TV receivers, amp 
fiers and other circuits. Amplification factor, plate 
resistance and cathode emission are a ated 


in one meter reading 

tw NEW LINE VOLTAGE ADJUSTING SYSTEM. A | tapped 
transformer makes it possible to compensate for 
line voltage variations to a tolerance of better than 
2% 








and the instrument meter against 
overload or other form of improper switch 


UB 3 APPROVAL FOR 


*& NEWLY DESIGNED FIVE POSITION LEVER 
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20,000 OHMS PER VOLT 
Superior’s New 


ALLMETER @ 


Includes services never before provided by an instrument of 
Ve ae “a =. this type. Read and compare features and specifications below! 






SPECIFICATIONS 
! @ D.C. VOLTAGE RANGES (At a sen vity of R.F SIGNAL TRACER SERVICE 
j 20,000 Ohms per Voit) 0 to 15/75/1 
«: 0/7500/30,000 V 


7 A.C. VOLTAGE RANGES 


hm aed Volt) 9 te 


@ & 3 RESISTANCE RANGES: 0 to 2 ; AUDIO SIGNAL TRAC 
) Viego 


) CAPACITY RANGES 00c 





S “~~ 6 - = $ D c yy revend 
,@e? } DECIBEL RANGES: —c 









FEATURES 
%* Giant recessed 642 inch 40 M mpere meter with ; 
mirrored ‘ 
# Built-in Stan Traneformar . ‘ 
% Use of the test type printed circuit and 1 multi- 





pliers assure unc ging Curé cing 



















Superior’s 
nv-50. GENOME TER 
TV-50 
A versatile all-inclusive GENERATOR which provides ALL th tp servicing 


A.M. Radio * F.M. Radio + Amplifiers « Black and White TV * Color TV 
R. F. SIGNAL GENERATOR: Py 


Generates Rad Freq sf l K ‘ 
mentals and from € Megat 80 M 2 r 
VARIABLE AUBIO FREQUENCY GENERATOR ne 

dio signal. e “BAR GENERATOR: F ect t ny 
eiver reen. Patt ; ° 
al bars. « CROSS HATCH "GENERATOR: 
hatch pattern n any TV p patt fting 
horizontal and vertica Sas 
° DoT PATTERN GENERATOR FOR COLOR TV): 
color TV Re ceiver tube by the 

r ergence. e MARKER GENERATOR , 

89 Kc. 262.5 Kc.. 456 K f \ K 


00 Kce., 3579 K 4.5 M M 


“sha $4750 
Si ae NET 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. a : 
Dept. D-291, 3849 Tenth Ave. $6.95 
New York 34, N.Y. 








TRY ANY 


of the instruments on this or Pleose send me the units checked. | agree 
to pay down payment within 10 days and 
to pay the monthly balance as shown. It 


' 

| 

| | 

is understood there will be no finance or vit | 
| 

| 

! 

| 





on the facing page, for 10 days 







before you buy 


If completely satis- 





interest charges added. It is further un- 
derstood that should | fail to make pay- 
ment when due, the full unpaid balance 


shall become immediately due and pay- 


fied then send down payment and pay 







balance as indicated on coupon. No 
— 



















Interest or Finance Charges Added! able. : 
— i 
If not completely satisfied return es 
| i - — aa 
| unit to us, no explanation | 
} Address et SS a 
| necessary ] | 
} City = Zone ! 
a F.O.E N 
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Part IIT: The interlaced Tl 


system; a commerical sync generator 
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jator techniques 








I 


ew 
tA 


KDWARD M. NOI 


O obtain the nec: 
bility to interlace the 
second field betweer 





~ &-A-A_A_A_A_A. 800PFS first in an interlaced t 
: tem, a fixed frequency 
horizontal and vertical 
% o - OF must be established. It 
2 therefore to derive the 1 





indirectly from the hor 


' ntal } 
' ' : : 
source Via a counter chal! it tne 
rate is to be locked in wit th 
"out frequency, an addition: 


out ust bur Fon cach THREE we form of a phase detect 
Fig. 1—The basic blocking oscillator counter and associated waveforms. Hence the pulse generat 


lace system not only in¢ 











lse-f ¢ circuit but aol 
MASTER OSC LAST pulse-forming circul l 1 
a chain and phase detector 
: + COUNTER CHAN in interlaced scanning 
‘ 
#ifvt- Ay PULSE FROM LAST COUNTER 
— — |reactance Counters 
































ee A counter circuit as ed ir ry 
AS SHAPED SINE WAVE a pulse frequency divider—for so ma 
PASSES ZERO AUS . . 


input pulses to the counter 





A 8 ag A OV PUR SOURCE leaves the counter. In a 
ror 1 pulse leaves for every 5 
I [ CUPPED SIC WE If the input pulse freq lency 
o per second is applied to a 7-to-1 counte 
the output frequency is 4,500 | 
per second. The pulse frequency 


*Author, Closed-Circuit 
(Macmillan) 


Fig. 2—Diagram shows fundamentals of a simple phase detector system. 
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Fig. 3—Schematic diagram of syne generator in General Precision TV camera. 
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been divided by a factor of 7. If the 
4,500-pulses-per-second signal is applied 
to a second 5-to-1 counter the new out- 
put frequency is 900 pulses per second. 
When the output of this second counter 
is applied to a third counter, having 
a ratio of 5 to 1, the output frequency 
is 180 pulses per second. Finally, if 
the 180-pulses-per-second signal is ap 
applied to a 3-to-1 counter the last out- 
put has a frequency of 60 pulses per 
second. Thus in a series of four coun- 
ters, 7 X 5 5 3, the output has 
been divided down from 31,500 pulses 
per second to 60 

The 31,500-pulses per second signal 
can also be applied to a 2-to-1 counter 
to produce an output pulse frequency 
of 15,750 per second. Hence it is pos- 
sible to derive indirectly both the 
standard line-rate frequency of 15,750 
and the field-rate frequency of 60 
from a single so-called “master” pulse 
venerator operating on 31,500 cycles 
The line and field rates have been 
locked together because they are de 
rived from the same signal source 

The quantities 7 5 ) } pro- 
duce a total of 525. Thus the ratio 
between the input and output of the 
counter chain is a constant 525 which 

the number of lines per frame of 
the interlaced television system. It is 
possible to use other combinations of 
counts to obtain the 525-to-1_ ratio. 
For example, two stable counters with 
counts of 21 to 1 and 25 to 1 can also 
produce al overall count of 525 to 1 

\ basi blocking oscillator counte1 
and its associated waveforms are shown 
in Fig. 1. A blocking tube oscillator 
can be used as a counter when its out 
put frequency Is adjusted close to the 
output pulse frequency desired. For 
example, if the free-running frequency 
o! a blocking oscillator adjusted 
close to 300 cycles, it can be made to 
function as a counter with an output 
pulse frequency of 300. If an exact 
input signal of 900 pulses per second 
is applied, the oscillator will function 
as a 3-to-1 counter with an exact out 
put frequency of 300. 

The counting activity can be under 
stood by observing the grid waveforms. 
The arrival of each third pulse occurs 
at a time when the blocking tube can 
be driven into conduction. At the in 
stant the oscillator conducts, a positive 
lead.ng edge or pulse is developed in 
the cathode circuit, representing the 
counter output. Thus for each 3 pulses 
applied to the grid of the blocking 
oscillator (counter) J pulse appears 
at the cathode and—in effect—we have 
a synchronized 3-to-1 counter. The 
blocking oscillator is synchronized by 
every third input pulse. Consequently, 
its output will always be exactly one- 
third the frequency of the input pulses. 
The other two input pulses occur when 
the blocking tube grid is beyond cutoff 
and therefore are not able to reach up 
and trigger the oscillator into conduc- 
tion. It is only the third pulse that is 
so timed that it occurs just before the 
blocking oscillator normally goes into 
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Look for this brand mark 
—only genuine Perma-Tube 
gives you this protection 


Here’s why PERMA-TUBE backs up quality service: 


1, PERMA-TUBE IS CORROSION-PROOF ... it S tre 
synite—then coated inside and outs than 
base. It’s guaranteed to be free fron 
500 hours minimum to an American So 
Specification B117-49T. This assures lo 

. PERMA-TUBE IS STURDY ... it’s made 
J&L Steel. 


. PERMA-TUBE IS EASILY INSTALLED 
both ends of the joint machine fitted. 


Here’s proof of how PERMA-TUBE resists corrosion: 


. Coated Mech 
note that galv 
gone and underly 
verely corroded 
Coated Mechar 
that paint coat 
stroyed and z 
roded 








. Galvanized Mech 
note zinc and stee 
. PERMA-TUBE 
Test samples after 1440 hours Tube is relatively 
ASTM salt spray test 


For further details on product and ta yn, 
write for a copy of the Perma-1 ook let. 
Jones & Laughlin Steel Corporati: De 
496, 3 Gateway Center, Pittsburgh 30, Pa 


€ 
Jones & Laughlin 
STEEL STEEL CORPORATION: PITTSBURGH 
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fear of inventory loss. This introductory j passing through 
assortment covers all popular transistor n i imilar t 
‘ i Si icall 0 
portables. No extra charge for the ‘ ' 4 . it. 
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bias results in a shift of the constant 
in the tuned circuit, changing the mas- 
ter oscillator frequency. This shift in 
frequency is sufficient to cause the out 
put of the very last counter to correct 
itself and once again appear in phase 
with the signal from the ac power 


source, 


GPL sync generator 


The syne generator (Fig. 3) of 
General Precision Laboratory industrial 
TV camera consists of three dual 
function tubes. The triode section of 
V401 is a stabilized Hartley oscillator. 
The tuned circuit consists of tunable 
inductor L401 and. capacitor C405 with 
one side returned to the plate of the 
pentode section of the tube. The pen 
tode section functions as a reactance 
tube shunted across the oscillator tuned 
circuit. When the plate current of the 
pentode tube changes, due to the dec 
voltage applied to its grid, the reactive 
component it contributes to the tuned 
circuit varies and makes the necessary 
correction in the oscillator frequency. 
The grid of the reactance tube is cou 
pled back through resistor R405 to the 
de voltage contributed by a _ phase 
detector. 

The 31.5-ke horizontal output 
taken off the oscillator and used to 
trigger a 2-to-1 blocking oscillator in 
the sweep system of the _ television 
camera. The 31.5-ke component is also 
applied to the cathode of the first 
counter (half of V402) through dif 
ferentiating circuit C413 and R41 
The positive components of the signal 
are flattened by the crystal diode that 
shunts R413. The negative spikes of 
the 21.5-ke signal trigger and synchro- 
nize the 3-to-1 blocking oscillator. 


S 


Negative syne pulses on the cathode 
function in the same manner as posi- 
tive pulses at the grid. Consequently, 
every third pulse drives the grid into 
conduction. The 10,500-cycle component 
is coupled through a second differen- 
tiating circuit, consisting of C415 and 
R417, to the grid of the second counter 
(half of V402). The differentiating 
circuit sharpens the pulses to insure 
positive triggering of the counte1 

The frequency of the first blocking 
oscillator is controlled by the grid time 
constant consisting of C414, R414 and 
R432 which brings the frequency of 
the blocking oscillator near 10,500 
cycles so that it can be locked in by 
the incoming pulses from the maste1 
oscillator. 

The second blocking oscillator is a 
7-to-l1 counter. The output removed 
from its cathode circuit has a frequency 
of 1,500 pulses per second. Thus every 
seventh pulse from the first counte1 
triggers the grid of the second. To 
operate at this much lower frequency 
the grid time constant of the second 
counter is much longer than that of the 
first—capacitor C418 has a larger value 
than capacitor C414. Likewise resistors 
R418 and R419 have a combined re- 
sistance larger than that employed in 


OCTOBER 1956 











eae eee at Ginte Weuerey werere ly UQvue’ Fr Oe YT are rw 


85 





to prevent 








'tmiddle age hum’’ 





use capacitors with... 


Etched Cathode 





construction 


is standard in all Mallory FP’s 
and in popular Mallory metal 
and cardboard tubular 

a; 


electrolytics ... at no extra cosi 


Your Mallory distributor can 
tell you why this extra 
performance feature is important 
to you and to your customers. 








P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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LOADED with 
PROFIT 


® Lightweight, 
miniature size, 
greater compliance 

® New mechanical 
construction gives 
higher output 

® New “throw-away” 
element 

® Simple replacement, 
snap-in action 

® Assorted stock 
orders totaled for 
maximum discount 

® *Clearamic'"'—The “new 

look in good listening" 





New Turnover Type 





* 
aL 
A LY 
“oS 
Response 40-12,000 cycles 
Output 1-1.2 volts 





New Single Needie Type 


‘4o 





Response . 
Output . 


. 40-12,000 cycles 
. 1-1.2 volts 


Turnover type features 
“throw-away” element 
offering snap-in replace- 
ment of both element and 
needie assembly for es- 
ntially the price of a 
good replacement needle. 
Single needle type features 
simplified self-locating 
needie replacement. 
Ask for the handy new 
“dispenser” assortment 


— meets almost all re- 
placement needs. 


ELECTRONICS 
TR AE-iie), | 
ELGIN NATIONAL WATCH COMPANY 
For Cartridges 
370 South Fair Oaks Avenue 
Pasadena 1, California 


Sales representatives in principal cities 


/ 
' 
! 
! 
! 
! 
' 
! 
! 
! 
| 
! 
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TELEVISION 


Basic units of the 
General Precision 
model PD-150-1 


television 
a camera 


system 
and port- 


able camera control. 


the grid 
Both grid circuits are returned to a 
B-plus point. This arrangement im 
proves the stability of a blocking tube 


oscillator by making the grid di 


circuit of the first ounter. 


charge 


cycle sharper; therefore triggering is 
more positive and les kely to be 
influenced by circuit and signal varia- 
tions. 

A 1,500-cycle signal is c from 
the cathode of the second inter to 


the grid of the third. 
operates with a 5-to-1 ratio to produce 
a 300-cycle output that triggers the 
final 5-to-1 counter which counts the 
signal down to block- 
ing oscillator circuits (V403) are sim 
ilar to the first two with the exception 
that the grid time constants and tran 
have chosen 
at the low frequencies of 300 and 60 


The third counter 


60 cycles. These 


beer 


formers 


operate 


cycles. 
The total count therefor 4 7 
xX 5 X 65 to produce 525. The GPL in 


dustrial television camera (see 
thereby a 525-line system using a line 


rate of 15,750 and a field ite of 60 





cycles. Hence 1ts out} it [ ised 
to synchronize directly a standard tele 
vision receiver producing an interlaced 





-line raster identical to that formed 


by an incoming commercial telecast 
signal. 

The 60-cycle vertical timing pulse is 
removed at the cathode of the last 


and fed to the vertical pulse 
generating 
pulses for the i 

are also removed from the last counte1 
A positive pulse is taken off the 
and applied through C411 to the phas« 
detector circuit. An 


counter 
stages of the camera. 


phase ¢ 


+ + 
etector 


equal-amplitude 


but opposite-polarity pulse is removed 
from the plate circuit of the last 
counter and applied through C412 to 


the lower side of the phase detector re- 
sistor network. 

The phase detector circu 
in the GPL syne 
to the type of circuit used in the 
detector 


mploye d 
generato1 imilar 
phase 


method of horizontal frequency 


x 
, 


DIO-ELE 


aki a 
% 








control in standard T\ 


tice. A 60-« yi le 6.3-volt 
is applied to the junctior 
phase detecto1 network 


from the 


with the zer 


applied pulses 
coincias 
cycle ac component 
through the 


Howe\ 


a“ 
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are balanced. 
a phase displacement 
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cycle signal is above 
axis at the time of |} 
the network i unba 


selenium rectifier 
Consequently the steady 

on capacitors C407 a C408 
and alter the 
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necessary correction 1! 
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master oscillat 


through the 
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ignal at the output of 
to corre pond to that 

A switch shunting ¢ 
eycle lock-in or free 
of the sync generator. The 
position is 
adjustments and 
fluctuation of the 

The GPL 
small versatile 
controlled from a distar 
feet. In fact, the hou 
the camera can be p 
right or tilted up 
remote-control location. Ir 
mote control of len 
iris aperture is possible 
mechanical adjustment I 
control unit 


used for 
when 
60-ey 
camera 
hou 


and 


can also be 
from the 
and from this point the « 


and othe 


same distance 


camera-tube ad 
Thus the came 
mounted in an 
ous posicion and all contr 
ments from the 
position. 


be made. 
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' ALLIED'S own knight-kits 


THE FINEST ELECTRONIC EQUIPMENT IN MONEY-SAVING KIT FORM 


Buy With Confidence From the Pioneers in Electronic Kits 


LOWEST COST—our huge buying 
power means biggest savings for you. 
You do the easy assembly and your 
finished instrument is equal in perform- 
ance and appearance to equipment 
selling for several times the remarkably 
low KNIGHT-KIT price. 


EASIEST TO ASSEMBLE—all chassis 
and panels are punched; all parts are 
clearly identified —resistors are mounted 
on cards and values are shown. Instruc- 
tion manuals are a marvel of clarity, 
featuring ‘“Step-and-Chek"” assembly, 
“King-Size” diagrams and “Spotlight” 


pictorials. All you need are soldering 
iron, pliers and screwdriver. 
ALLIED stakes its 3¢ 


tation in the Electr 


ADVANCED DESIGN—months of re- 
search, development and field-testing 
go into each KNIGHT-KIT to bring you 
the latest advances in quality design. 
And to assure top performance, premium 
quality parts are supplied in each kit. 


Build Your Own Quality . 
Equipment at Substantial Savings 
your complete su 


satisfaction with KN 


NEW knight-kit LOW COST 
GENERAL-PURPOSE 5” OSCILLOSCOPE KIT 


*4g°° Outstanding value in an all-new, highly versatil oscilloscope kit. 


Model F-146 


Perfect for visual display of all commonly encountered waveforms. Ex- 

cellent for AM, FM and TV servicing, plus other high-frequency appli- 

cations. An easy-to-build, easy-to-use, dependable performer that 
matches or beats commercially wired ’scopes selling at several times more. Up-to-the- 
minute kit design features printed circuit, laced wiring harness, and pre-cut wires for 
quick and easy assembly. Has 4 sweep ranges, 15-150,000 cps. High vertical sensitivity: 
25 rms millivolts /inch; input impedance, 3.3 megs and 45 mmf; response down only 
3 db at 700 ke. Horizontal sensitivity, 70 rms mv/inch; response, down only 3 db at 
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning 
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace 
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate 
signal measurements; frequency-compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron linear sweep generator; 
high 2nd anode voltage for high-intensity trace. Kit is complete with 5” CRT and all 
tubes —ready for assembly. Blue steel case with ‘‘disappearing’’ handle. Handsome 
panel in contrasting gray. Size, 1414 x 94 x 16” deep. Shpg. wt., 40 lbs 
Model F-146. Complete 5” Oscilloscope Kit. Net only _ $49.50 
F-148. RF Demodulator Probe Kit. Net only $3.45 
F-147. Low-Capacity Probe Kit $3.45 


NEW knight-kit TV-FM 
SWEEP GENERATOR KIT 


*A4” Guaranteed Linearity * Fool-proof Calibration 


Wide-Range Coverage e Electronic Blanking 


Model F-123 


<I AIR A AEs 
EASY 
PAYMENT TERMS 


if your total KNiGHT-KIT 
order is over $45, take 


All-new; precision-designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 kc to 250 me continuous on 4 bands 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT-KIT sweep circuit assures almost 
perfect linearity—-RF sweep output in excess of 0.15 volts, flat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0-13 mc. Crystal-controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
shift, 0 to 180°. Step-type and continuous output controls; separate 
marker amplitude control. Filter connected to 0-50 mc output jack provides 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5-volt 
horizontal sweep voltage (for scope) available from front panel. Professional-looking 
blue-finish steel case with gray panel. Has “‘disappearing”’ handle. 844 x 12x 7%". With 
all parts, tubes, test cable, solder and multi-color pre-cut wire. Less crystal. Shpg. 
wt., 13% lbs. 
ENE Wa I Model F-123. TV-FM Sweep Generator Kit. Net only $44.75 
P-286. 4.5 mc Crystal (.005%). Net 
P-143. 5.0 mc Crystal (.02%). 
P-145. 10.7 mc Crystal (.02%). 


advantage of our liberal 
Time Payment Plan— 
only 10% down. Write 
for application form. 


ALL PRICES NET F.O.B. CHICAGO 


ALLI ED RADIO SEE FOLLOWING PAGES 
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knight-kit 5” ALL-PURPOSE WIDE-BAND OSCILLOSCOPE KIT 
2 Printed Circuit Boards e¢ 5 Mc Width for Color TV 


Model F-144 
Wide-band, 5” Oscilloscope; equals or betters the performance of cor 
00 wired ‘scopes costing several times the price. Two printed circuit 
$ laced wiring harness assure wiring accuracy and reduce assembly ti! 
for lab use, color TV servicing and high frequency applications 
unusually wide sweep range—/from 15 to 600,000 cps. Locks in at frequé 
high as 9 me. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 
burst frequency; down only 3 db at 5 me. High vertical sensitivity of 25 mv/inch. Inpu 
20 mmf and 3.5 megs. Outstanding features: cathode-follower vertical and horizor 
2nd anode provides 1400 volts high-intensity trace; push-pull vertical and horizonta 
positive and negative locking; faithful square wave response; frequency-compensat: 
itor; Z-axis input for intensity modulation; one volt P-P calibrating voltage; astign 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CR1 
all tubes and parts. Handsome, professional, blue-finished steel case with “disappearing 
handles. 14% x 9% x 16”. Shpg. wt., 40 lbs. 
Model F-144. Wide-Band 5” Oscilloscope Kit. Net only $69.00 
F-148. Demodulator Probe. Net. $3.45. F-147. Low Capacity Probe. 12 mmf. Net $3.45 





NEW kxnight-kit 
VOLTAGE CALIBRATOR KIT 


12” 


Permits the use of any scope 
precision peak-to-peak 
AC voltmeter. Provides a true 
square-wave voltage on scope 
screen. Range switch and cali- 
selecting any voltage be- 
1 ranges. Fifth position of 
to scope for comparison. 
variation from 80-135 v. 
ipacitance only 15 mmf. 


knight-kit LOW COST 
RF SIGNAL GENERATOR KIT 


Build this wide 
range extremely 
stable RF ignal 


Model F-145 
generator and save 
two-thirds the cost 


19” fei 


wired instrument. Ideal for 
ment of RF and IF stages in ra 
and TV and for tro 
Delivers output on fundamenta 
to 110 me ) 


Model 
F-136 


as a 


sets 
shooting audio 
160 ke all the way out 


brated potentiometer 
tween .01 and 100 volts, in 
switch feeds external 
Constant output on line volt 

6 on all ranges. Shunt « 
Use any 20,000 « VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for D¢ Portable case, 744, x 514 x 4%". 


Ready to build Shpg. wt » Ibs 
$12.75 


Model F-136. Voltage Calibrator Kit. Net 


permit equipment 
useful harmonics to 220 m«¢ 
built-in 400-cycle sine audio oscillator for modulating 
audio is also available externally. Features high-stability ( 
circuit with precision-wound coils-—no calibration necessar 

input for external modulator. Maximum audio output 

RF output, over 100,000 micro-volts. Step and continuous-type 
output attenuators. With all parts, tubes and solder. P 


able case x 10 x 5". Shpg. wt., 10 lbs 
$19.75 


Model F-145. RF Signal Generator Kit. Net only 


ignal wave 


»*hms 


scopes wire 











Less 


Model F-129 


knight-kit =" 


6-12 VOLT BATTERY ELIMINATOR KIT 


A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0-8 volts or 0-15 volts. 


Model F-135 


knight-kit $26°° 


VISUAL-AURAL SIGNAL TRACER KIT 


A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits—has highest gain in its price 
class. Traces the signal from the an- 


Simplifies determination of resistor 
values needed in a cir¢ 36 st 
ard 1 watt resistance 


and 


knight-kit 
AUDIO GENERATOR KIT 
Model F-137 AP ideal audio fre 
quency ource for 
$ 50 checking audio cir 
cuits and speaker re 
sponse. Covers 20 
cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard 
+1 db to 1 meg. Generator imp., 600 ohms than 
.25% distortion from 100 cps through the audible rang: 
less than .5% when driving 600 ohm load at maximum out 
put. Cont. var. step-attenuated output. 17 Ibs 
Model F-137. Audio Generator Kit. Net only $37.50 
knight-kit RESISTANCE SUBSTITUTION BOX KIT 
Model 
F-139 
$ 95 values be 
8 tween 15 ohms and 10 megohr 
with an accuracy of 10 18-posi 
tion switch; also slide switch for multiplying 


tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
“dead”’ stages. Features: usable gain 
of 91,000; “magic eye’’ with cali- 
brated attenuators for signal pres- 
ence indication and stage-by-stage 
gain measurements; built-in 4" PM 
speaker; single probe with plug-in 
head gives instant choice of RF or 
audio tracing. Provides test; 
built-in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VT VM. Blue-finish steel 


case. Shpg. wt., 13 lbs. 
$26.50 


noise 


Model F-135. Signal Tracer 
Kit. Net only 


Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges 
0-15 volts DC: 0-20 amps DC. 
Doubly protected: fused primary and 
automatic-reset overload relay for 
secondary. Heavy-duty binding 
posts. Blue-finish steel case with 
“disappearing”’ handle. With all parts, 
solder and pre-cut wire. 9 x 12), x 
734". Shpg. wt., 20 Ibs. 

Model F-129. Power Supply 

Kit. Net only ; $37.95 


QUALITY ELECTRONIC TEST EQUIPMENT 


values by 1000. Extra switch wafer serves a 
tie points, eliminating buss bar.5x3x2".Com 
plete with test leads and clips. 2 lbs 


Model F-139. Resis. Sub. Box Kit. Net $5.95 


knight-kit CAPACITANCE SUBSTITUTION BOX KIT 


Model Makes it easy to find capacitor 
F-138 values needed in a circuit. Provides 
18 standard capacitor values from 
$95 .0001 mfd. to .22 mfd 

Values are 600 volts, except 

22 which are 400 volt. 18 
switch selects all values quickly an 
In bakelite case, 5 2”. Complete wit! 


oxdx2 
$5.95 


posit 
1 easily 


parts, test leads and clips. 2 lbs 


Model F-138. Cap. Sub. Box Kit. Net 
IN MONEY-SAVING KIT FORM 


RADIO-ELECTRONICS 





Model F-140 $99°° 
knight-kit 
20,000 OHMS /VOLT VOM KIT 


Outstanding quality and perform 
extremely low cost Fea- 
ranges; full vision 4! 
meter; accuracy +2) of full 
scale; 50 microampere sensitivity 
0,000 ohms ‘volt input re ‘sist 
front panel “zero 


Model F-128 . 6% 
knight-kit 
1000 OHMS/VOLT VOM KIT 


Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses 4!4" meter (400 micro- 
amp movement) with separate 
scales for AC voltage and current, for © 

DC voltage and current, decibels ance on DC 

and resistance. 38 ranges include adjust’’ Single switch selects 
AC, DC and output volts, 0-1-5 function and range. Range: AC, 
10-50-100-500-5000 (1090 ohms DC and output volts, 0-2.5, 10 
volt sensitivity); Resistance, 0- 50-250-1000-5000; Resistance, 0- 
1000-100,000 ohms and 0-1 meg.; 2000-200,000 ohms and 0-20 meg.; 
Current, AC or DC, 0-1-10-100 DC ma, 0-.1-10-100; DC amps, 
ma and 0-1 amps; Decibels, —20 0-1-10; Decibels, — 30 to +63 in 
to +69 in 6 ranges. Uses 1% pre- 6 ranges. Uses precision 1% mul- 
cision 3-position func-  tipliers. Moisture-resistant film- 
tion switch and 12-position range type resistors. Complete kit with 
switch Complete kit with bake bakelite case (64, x 5'4 x 344"), 
lite case, (6%4 x 514 x 33,4 bat batteries, pre-cut wire, solder and 
tery, pre-cut wire solder and test test leads. Shpg. wt., 5 lbs. 
leads. Shpg. wt., 2'4 lbs. Model F-140. 20,000 
Model F-128. 1.000 ohms VOM Kit. 

volt VOM Kit. Net only Net only 


ance at 
tures 32 


resistors. 


ohms /volt 


$16.95 


knight-kit RESISTOR- 
CAPACITOR TESTER KIT 


Model F-124 Measures capacitance 
50 and resistance by ac- 
$ curate bridge method; 
checks for opens and 
shorts in paper, 

and ceramic capacitors; shows 

power factor of electrolytics 

Large dial shows capac itance and 
resistance at a glance; balanced-bridge circuit with “magic eye’’ null 
indicator measures power factor from 0-50 Tests capacitors with 
rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac 
ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 
to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, +10). Auto- 
matic discharge feature prevents after-test shock. Blue-finished steel 


case, 5 x 3 x 2”. With tubes and all parts. Shpg. wt., 8 lbs. $ 


Model F-124. Resistor-Capacitor Tester Kit. Net 
NEW kmight-kit TRANSISTOR 
& DIODE CHECKER KIT 


$ 50 Checks leakage 

noise level of all junction, 

tact and barrier transistors. Also 

checks diodes, forward and reverse current con- 
ductionof selenium rectifiers; useful fore ontinuity 
and short checks. Fasy-to-read meter. Features 
spring-return leakage gain switch valieion 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
. With 2214 volt battery. 21% Ibs. 


Model F-149. Transistor Checker Kit. Net $8.50 


mica 


only 


Model F-149 


ratio and 
point con- 


to-gain 





§x3x2 


EASY PAYMENT TERMS: If your total KNIGHT-KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
—only 10% down. Write for application blank. 


ALL PRICES NET F.O.B. CHICAGO 


order from ALLIED RADIO 


OCTOBER, 1956 


knight-kit VIVM KIT 


with Printed Circuit Board 
Model F-125 A 


permits 

1 of ach 
idings 

ak for 

tanges: AC 

P-P volts, 0-4 14 10-14 00-1 { AC its and 
DC volts, 0-1.5-5-15 L506 )-1000 

1OK-100K ohms and 0 | i( I i ib scale 

10 to +5 AC respons 0 « les t ‘ iKage 
switches and 1% precision resistor sala i-bridge cir 
cult. 414" meter, 200 microamp move 
ing switch. Input res., 11 megs. Shy 

Model F-125 Printed Circuit VTVM Ki 
F-126. Hi-Voltage Probes ds Dt 

F-127. Hi-Frequency Probs 


ty revers 


$24.95 


s $4.75 
$3.45 


PORTABLE 
MODEL 


Model F-143 


295 


knight-kit LOW-COST TUBE eee KIT 


Offers high accuracy, top \ 1 convenience 
at lewent 4 n large, regular 
and miniature i I-f miniatures 
and pilot lamps. Featuré ? f ma series 
string tubes. Tests for open, shor nuity and 
quality (by amount of cathode emission 1 re meter with 
clear ““GOOD-?-REPLACE cal i re indicator and 
line-adjust control. Choice of 14 filamen from .63 to 117 
volts. Blank socket for future type tu { ! type selector 
switches for any combination of pin conne: r nit, 10-lever 
function switch. Entire switch assembly is i single unit 
saves time and greatly simplif i roll chart 
lists over 600 tube types. Shpg 

Model F-143. Counter Mode! Tub $29.75 
Model F-142. Portable Mode! 7 $34.75 
F-141. TV Picture Tube Adapter $3.75 


cost. Tests 


types cta 


1es ¢ 


knight-kit LOW-COST 
“IN-CIRCUIT’ CAPACITOR CHECKER KIT 


red in 


essen 


ors while they e still w 


Tests capacit 
the circuit! tomes time | ther; an 
tial instrument for the service techr sn. Just 
press o button and the nstantly 
shows Opens and st Tests 
Opens and shorts or y rs torc mmf 
or greoter capacity, ev n parallel 
with 


shorts may be made : f t 


Qo resistance as Tests for 
r even 
shunted by ohms 
use, 7% x a x With 


ports wire ; 2e° osy to 


Shpg “! 
$12.50 


Model F-119. Cap 


when it is 
Blue-f 
tubes, all 
assemble 


Model F-119 


12 


100 N. WESTERN AVE., CHICAGO 80, 


inish steel 


ILL. 





ALLIED'’S own MONEY-SAVING knight-kits 


FAMOUS knight-kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE ... 


knight-kit 
“SPACE SPANNER” 
BAND SWITCHING 

RECEIVER KIT 


$] 5% 


Model 
$-243 


Thrilling Short Wave and Broadcast 


Famous 2-band AC-DC 
low price. Pulls in thrilling short-wave 
broadcast. 
marine radio. Features highly sensitive 
Bandswitch selects broadcast or short wave. 
beam-power output tube for plenty of volume; 


(6 to 17 mc) 


regenerative 


regenerative detector and audio amplifier, 
rectifier. Six controls: Bandspread; 
Bandswitch; Regeneration; 
7x 10% x 6". Shpg. wt. 4% lbs. 

Model $-243. ‘““Space Spanner” Receiver Kit. Net only 
$-247. Matching Cabinet for above. 2 lbs. Net 


saaiiedteabi Model S-740 s}]° 


“OCEAN HOPPER” RECEIVER KIT 


Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative- 
type circuit. Excellent headphone reception; can 
be used with 3-4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug-in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and aircraft. Controls: Main Tuning, Band- 
spread, Antenna Tuning. Off-On-Regeneration. 
With all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 Ibs. $11 15 
° 


Model S-740. ““Ocean Hopper”’ Kit 
EXTRA PLUG-IN COILS 
155- ae ke. Net Sree. 
-470 ke. 


“Ranger”’ 


powerful, 
Superhet circuit; 
entire broadcast 
calls. Features 


verter; 


AVC-audio; 


cabinet (6 x 9 x 
$-741. 
$-742. 
S-743. 
$-745. 
$-744. 


Long Wave, 
Short Wave, 

Short Wave, ‘ | — 

Short Wave, 7-17.! >. .. .65¢ 
Short Wave, 15. 


Shpg. wt., 8 lbs. 


Model S-735. “ 
Radio Kit. 


knight-kit LOW COST PHONO 
AMPLIFIER KIT 


% Model $-790 It’s easy to build this 
~“@ fine-performing, low- 
7 5Q95 cost compact phono 
amplifier. Ideal for use 
in a portable phono- 
graph— simply add any 
record player and a 3 to 4-ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 
quality. Delivers full 144-watt output with less than .25 volt input. 
Includes efficient tone control; has AC outlet, controlled from ampli- 

fier switch. Complete with tubes and all parts. Size only 44% x 7x 4’ 

fits into almost any portable phono case. Shpg. wt., 3 lbs. 

$8.95 

° 


Model S-790. Phono Amplifier Kit. Net only 


W4 sitting’, etc. 


oitseittale Model S-735 $]7?> 


“RANGER Il’ SUPERHET RADIO KIT 

enjoyed the 
Band Receiver. Care- 
fully engineered for easy construction and ke to 1650 ke. 


Thousands have built and 


Broadcast 


sensitive 
tunes 540 to 1680 k« 
band and 
automat 
built-in preformed loop antenna, ball-bearing 
tuning condenser. 
quality from Alnico V PM dynamic speaker. 
Supplied with following tubes: 12SA7GT con- 
12SK7GT IF amp 
50L6GT audio 
rect. Complete with 
5) tubes 
and instruction manual. A¢ 


Ranger II”’ 
Net only 


a \s 


rent 


anion 


Model S-295 s] 4’ 


NEW knight-kit TWO-WAY INTERCOM KIT 


easy to build intercom system kit. Ideal for 
Consists of Master unit and Remot 
unit, each with press-to-talk switch. Remote unit may be 
left ‘‘open’’ for answering calls from a distance, for “baby 
Remote may also be connected for “private 

cannot be “‘listened-in”’ on, but it can be calle 

ind can originate calls. Master unit includes high-gai: 
2-stage amplifier; each unit has 4” PM dynamic speaker 
Complete with Antique White cabinets (4%4 x4 

ill parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt ) 

Model S$-295. Two-Way Intercom Kit. Net $14.75 


~ 


receiver in easy-to-build kit form at a very 
and standard 
[t’s fun listening to amateur, aircraft, police and 
circuit 
Has 4” PM speaker and use in home or office. 
headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
50C5 power output, 35 
Main Tuning; Antenna Trimmer; 
Audio Gain. Includes tubes and all parts. 


$15.95 


$2.90 


New low-cost, 


operation 1 


Kknight-kit 
3-WAY PORTABLE RADIO KIT 


radio covering the 
band from 
Delivers excellent recep 
tion on AC or DC current or from sé 
contained batteries. Sensitive Superhet 
circuit features automatic volume cor 
trol, economical operation. Includ 
powerful 5” Alnico PM dynamic speak 
efficient ferrite loop stick antenna. Sup 
plied with following tubes: 1R5 con 
verter; 1U4 IF amplifier; 1U5 detector 
12SQ7GT det.- AVC-audio; 3V4 audio output. Complet 
output; 35Z5GT with attractive portable cas« sx 10x 
handsome brown plastic 514"), tubes, speaker and in 
all parts, struction manual. Shpg. wt., 6 lbs 
operation. Model S-730. 3-Way Portabk 
Radio Kit (less batteries). } $19.95 
$2.50 


J-651. Battery Kit for abov 


A low-cost portable 
full standard broadcast 


performance. Latest 
covers 
exciting police 
volume control, 


Develops excellent tone 


all parts 
speaker 


>or DC 


Superhet 


$17.25 


FAMOUS knight-kit 
CRYSTAL SET KIT 


Model S-261 
Thousands of beginners have $ 15 

started in radio and electronics 

by building the KNIGHT-KIT 

crystal set. This feature-packed set delivers 

loud, clear reception of local broadcast stations. 

A germanium crystal diode detector assures 

high sensitivity and simple operation—no crystal adjustment 
quired. ‘‘Hi-Q”’ coil boosts sensitivity. Ball-bearing variable capacit 
for easy tuning. With all parts and simple-to-follow instructions 
Shpg. wt., 1 lb. 

Model S-261. Crystal Set Kit. Net only $2.15 
$-267. Accessory Kit. 2000-ohm headphones and 

for outdoor antenna $2.95 


all parts 


Buy with confidence from ALLIED — America’s Pioneer in Electronic Kits 


RADIO-ELECTRON 





finest quality electronic equipment in lowest-cost kit form 
EASY-TO-BUILD HIGH PERFORMANCE KITS ¢ WIDELY USED BY MANY LEADING TRAINING SCHOOLS 


NEW knight-kit knight-kit TRANSISTOR RADIO KIT 
ELECTRONIC PHOTOFLASH KIT bi Printed Wiring * Works from Penlight Cell 


feature- 


New 
Model S-244 jacked photoflash Model $ 35 Smooth 
$ 5 kit— designed for pa - mh $-765 Variable Capacitor 
top quality de- j ’ / ' Tuning 
pendability— H . / 
r Y ‘ 


available ata ie : Experiment with ths f transis 
money-saving low price. Ideal \ tors! Printed circuit requir no wir 
for black and white or color ing—just assemble wit few solder 
photography. Xenon-filled re- connections and enjoy ¢ ent recep- 
flector-bulb assembly gives over tion over the full AM bre ast band 
10,000 flashes at less than '4¢ each! 1/700-second flash - No tubes to burn out —1 rystal. Com- 
freezes the fastest action. Has 50 watt-second output. : pact-—fits in the palm of your hand 
Provides light approximating daylight in spectral quality; - operates for months fr« 2 single 
permits the use of outdoor-type film indoors. Film guide penlight cell. Transistor pr les plenty 
number for color (ASA10) is 45. Designed for ‘‘X"’ or ““O”’ - of power for strong headp 1e reception 
shutters only. Requires sync cable (available from any Complete with all part ransistor and 
photo supply dealer) and either battery or AC supply ~ / ; penlight cell. Shpg. wt., 8 
listed below. Complete outfit with battery weighs only 34% ye Model S-765. Transistor Rad it $4.35 
Ibs. Kit includes all parts, carrying case and easy-to-follow . $-266. Accessory Kit. 4000-ohm head 
instructions. Shpg. wt., 3 lbs. phones and all par f tdoor an 
Model S-244. Electronic Photoflash Kit. Net $28.50 a tenna $3.15 
$-246. AC Power Supply Kit. Easy to assemble $3.75 
J-626. Battery for above (Burgess U-200) $8.47 


FAMOUS knight-kit LAB KITS 


6-IN-1 RADIO 10-IN-1 
LAB KIT LAB KIT 
Model S-265 


Model $770 Bug Any Build Any of 
$ 95 of 6 Electronic $ 65 10 Electronic 
Projects Projects 


A fascinating and instructive kit. A wonderfully instructive electron 

Enables you to build any one of ics kit. Ideal for experimenters 

the following projects: Standard beginners—fun to build. Construct 

Broadcast Receiver; Wireless a sensitive Broadcast Receiver 
“‘Home Broadcaster’’; Code Practice y nascent Code Practice Amplifier (for phono or mike); Wireless P} ( llator; Home 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- “Broadcast Station’’; Code Practice Oscilla pacity-Operated 
ginners. Once basic wiring is completed, circuits may be changed Relay, or any one of four other fascinat me p t ow voltages; 
without soldering. Safe to build and operate; only tools needed are safe to build and operate. Only tools needed are soldering iron, 
screwdriver, pliers and soldering iron. The ideal kit for students and screwdriver and pliers. Perfect for self-instru n in circuit funda- 
beginners in electronics. Kit ineéludes mounting board, tube, all mentals, and packed with practical applications. Kit includes 
parts and easy-to-follow instruction manual. Less headphone (also mounting board, tubes, Ma parts, hardwar rophone, and 12- 
serves as mike). Shpg. wt., 6 lbs. page builders’ manual. Shpg. wt., 10 lbs 
Model $-770. ‘'6-in-1” Lab Kit. Net only $7.95 Model $-265. ‘10-in-1” Lab Kit. Net only $12.65 
J-112. Single 1000-ohm headphone for above $1.05 J-112. Single 1000-ohm headphone for abi $1.05 
c-100. Antenna kit for above ce aes $1.05 Cc-100. Antenna Kit for above $1.05 


knight-kit WIRELESS BROADCASTER KIT 
Model S-705 This fascinating unit makes it possible to “broad- ; knight-kit 
50 cast’’ witn phonograph or microphone through any a CODE PRACTICE 
standard radio receiver up to 50 feet away—with- : : 
39 out any connection to the set. May be used with ‘ OSCILLATOR KIT 
crystal or magnetic cartridge, or with microphone. T sist 
Broadcasts a clear, full-toned signal. High-gain stage permits Model S-239 boast 
using magnetic cartridge without need for external preamp. 95 p 
Complete with all parts, tubes, wire and solder (less micro- owered by 
phone). 4'4 x 5 x 6". Easy to assemble. Shpg. wt., 3 lbs. Penlight Cell 
Model S-705. Wireless Broadcaster Kit. Net only $ 50 An ideal code practice os r. Uses transis- 
$-556. Microphone for above with 5-ft. cable $3.95 tor circuit. Extremely lo rrent consumption 


knight-kit PHONO OSCILLATOR KIT — powered by single penlight battery. Pro- 


T . vides crisp, clear tone (4 to 6( cos). Has 
Model $-760 This low-cost phono oscillator may be used with P P 
; , input jack for earphone; screw-type terminal 


any crystal phonograph for “broadcasting’’ re- 

85 corded music through any standard radio receiver strip for key. In compact bakelite case (2% 
up to 50 feet away. Requires no direct connection x 3% x 1%") with anodized aluminum 
to radio set. Operates on any frequency between panel. Complete with all parts, transistor, 

600 and 800 kc. Has controls for adjustment of modulation battery and easy-to-follow instructions. Shpg 
level and selection = clear frequency on radio receiver. Uses ek. 1 ih 

50L6GT tube and 35Z5GT rectifier. C omplete with all parts, : $3 95 
tubes and instructions. 4!4 x 414 x 414". Shpg. wt., 1 lb, Model S-239. Code Practice Kit ; 

Model S-760. Phono Oscillator Kit. Net only $5.85 See Next Page for Amateur Kits 


ALL PRICES NET F.0.B. CHICAGO 


order from ALLIED RADIO. 00 wn. western Ave., CHICAGO 80, ILL 
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BUILD YOUR OWN QUALITY HI-Fi AMPLIFIER! 


knight-kit 


BASIC 25-WATT 
LINEAR-DELUXE 
HI-FI AMPLIFIER KIT 


Model S-755 


544 


Williamson-Type Circuit 
Printed Circuit Board 
Chrome-Plated Chassis 
basic 


This super-quality hi-f amplifier is de 


signed to satisfy the most critical listener 





Intended 


for use with tuners incorporating built-in preamp or with separate preamp. Incorporates latest 
Williamson-type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: +0.5 db. 10 cps to 120 kc, measured at 20 watts Ha armonic 
distortion is only .15 right up to 30 watts Inte rmodulation distortion is only 0 
watts and only .4°7 at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is —85 db be oa Ww t ill 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25-watt output is 1.8 volts 
Uses two 12AU7’s, two 5881's, and a 5V4. Etched circuit is utilized in voltage amplifier and 


phase inverter stages to speed assembly. H 
control, and on-off switch. Handsome 

A deluxe true hi-fi amplifier equal in perfor 
( The ol with all parts and tubes. Easy to 
Model $-755. Basic 25 Watt Hi-Fi 
$-759. Metal enclosure for 


Amplifier 
above; 


knight-kit 
10-WATT HI-Fi AMPLIFIER KIT 


Chrome-Plated Chassis 


Famous for wide response 
and smooth reproduction 
at low cost Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response 
30-20,000 cps at 10 watts. Harmonic 
at 10 watts. Inter 
at full out- 


Model S-753 


23° 


+1db 
distortion less than 0 
mod. distortion less than 1.5 
put. Controls: on-off-volume treble 
Input for crystal phono or tuner. Chromed 
punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers 
Shpg. wt., 14 lbs 
Model S-753. Amplifier Kit $23.50 
Model $-235. Preamp Kit for above $3.10 
ovees $3.95 


bass 


chassis 


Net 


$-757. Metal Enclosure. 3 |bs.. 


chrome-plated chassis, 


black finish 


as output tube balancing control, variable dam ping 
14 x 9 x 2”. Overall height 
mance to amplifiers se at over twice the price 
assemble. Shpg. wt., Ibs. 


Kit. Net only $44. 50 


3 lbs. Net $4.25 


















































knight-kit 


20-WATT HI-Fi AMPLIFIER KIT 


Model S-750 Chrome-Plated Chassis 
True hi-fi for less! Fre- 
quency response 1 db, 


75 20-20,000 cps at 20 watts 
Distortion, | 


at 20 watts 


Hum and noise level: tuner 
input, 90 db below 20 watts; phono 72 db 
below 20 watts. 4 inputs: magnetic phono 
microphone, crystal phono or recorder, and 


tuner. Controls: Bass, Treble, Volume, Se 





lector. With compensation positions for 78 
and LP records. Built-in Preamp. Outputs 
4, 8, 16 and 500 ohms. 23 lbs 

Model S-750. 20-Watt Kit. Net $35.75 
$-758. Metal Enclosure. 3 lbs $4.15 


$-752. Chrome-plated escutcheon for cabi 
net installation of amplifier. Net 


ALLIED RADIO 


100 N. WESTERN AVE., 


CH 





ALLIED RADIO CORP., Dept.'02-k- 


Ship me the following KNIGHT-KITS: 


Quantity 


Nome 
Address 


City 


i 

i 

I 

i 

é sed 
I 

i 

L. 


94 


Description 


I1CAGO 80, ILL. 


6, 100 N. Western Ave., Chicago 80, Ill. 


Model No. — Price 


r parcel post include postage (express is shipped collect) 





Zone__ _ State 















ALLIED’S own knight-kits give you the most for your money 


LOW-COST TOP QUALITY 
KITS FOR THE HAM 





knight-kit 
50-WATT CW TRANSMITTER KIT 
Built-in Pi-Type Antenna Coupler 


Check the feature 
new transmitter k 
it’s one of the greatest A te 


Model S-255 


*43”° 


ever offered. Compact and versatile t the | 
low-power rig for the beginning N e or 
veteran. Features: 50 watts ir t t f 





efficiency 6AG7 modified- Pierce l 
ar VFO without circuit changes; bar witch 
age of 80, 40, 20, 15, 11-10 meter wars 
output matches line impedances fr 

permits use with any type of antenr r 
antenna tuner required. Crisp, clea 


oscillator and final. Power take 


ment and B-plus voltages for other equipment. ¢ 
finished chassis and cabinet interior, filtering, st 
bypassing, and coaxial SO-239 ant 

vide excellent T'VI suppression. Meter re 

plate or grid current of final. Jacks for VFO, cryst 

key. Supplied with all parts and tubes. Less 

and key. 8'% x 11‘% x 8%”. Shpg. wt 

Model $-255. 50-Watt Transmitter Kit $43.75 


knight-kit 

SELF-POWERED 
VFO KIT 

Model S-725 


28° 


power supply! ¢ 


high stability. Ex 








with 


Complete built-in 
and voltage regulation 
oscillator keying characteristic r 
out clicks or chirps. Full TVI suppression. Has } 
of bandspread: separate calibrated s es for 8 

15, 11 and 10 meters; vernier 
chassis construction keeps heat 


assure 





mining circuits. Output cable plugs st 
of transmitter. Output on 80 and ‘ W 
Off-Transmit switch for “no sw I 
switch contacts for operating relays 


With 
Model S-725. Self-Powered 


and tubes. & 


VFO Kit. Net 


ment all parts 


$28.50 


NEW knight-kit 
AMATEUR RF 
“Z" BRIDGE KIT 


Model S-253 Me 


$685 Sie 





i Stir a 
networks for optimum results. Any VOM 
for null indicator. High accuracy wit! 00 of 
VOM. Correction factor info supplied for other VOM 
With coax input and ones connectors. Meter 
input and bridge voltage alibratec al ¢ 
impedance reading; inc ats l pre« 5 
precise calibration ge Nomar W part 
handy plasticized SWR chart. 1% lbs 
Model $-253. ''Z"’ Bridge Kit. Net only $5.85 





RADIO-ELECTRON 





New 
Color 
Sets 
Simplify 
Servicing 


CA HAS just introduced three new 
lines of color TV receivers incor- 
porating a number of features 
destined to make life easier for 
the technician by simplifying the in 
tallation and normal servicing adjust- 
ments. Sets in the Special and Super 
series use the CTC-5-A, -B, -C, -D and 

E chassis with 27 tubes and 2 diodes 
in the vhf models and 28 tubes and 3 
diodes in the all-channel sets. The 
Deluxe series (chassis CTC5-N, -P, -R, 
r, -U, -W, -AA and -AB) has 30 tubes 
and 4 diodes in the vhf—uhf models. 
The vhf models have one tube and one 
diode less. 

The extra tube (6AF4 or 6AF4-A) 
and diode, type K3D or IN82) in the 
all-channel models are the uhf. oscil 
lator and mixer, respectively. In these 
sets, the vhf and uhf channel selectors 
are separate and are not concentric as 
In some tuners. 


In the models in the Special and 
Super series, the channel selector, fine 
tuning, volume and brightness controls 
and the on—off switch are on the upper 
right side of the cabinet near the front 
edge. Some of the models in the Deluxe 
series have these controls on the front 
panel and others have them on the 
right side with an illuminated vhf 
channel indicator in the upper right 
corner of the panel. 

The horizontal and vertical hold, hue, 
saturation and contrast controls are 
recessed into the front panel behind 
a spring-loaded decorative cover. 

In all models, the main chassis is 
mounted horizontally on the bottom of 
the cabinet and the tuner is fastened 
to the upper right side of the cabinet 
along with the brightness and volume 
controls. (See rear-view photo.) This 
feature permits the technician to re- 
move either the chassis or tuner for 
servicing without disturbing the other. 
The tuner, main chassis and controls 
are tied together through cables and 
connectors. 

The volume and brightness controls 
are attached to the tuner mounting 
bracket and are easy to remove for 
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Top view of a Spe- 
cial chassis. Chroma 
and video if assem- 
blies, top center and 
right center, respec- 
tively, have remov- 
able shield covers to 
minimize radiation. 


TELEVISION 





Rear view of 


model in the RCA 
Special serie 


eeaneeeee 


eeeeneecese 
ee 











COLOR EQUALIZER MAGNET ADJUST. 


Close-up of front control panel. The technician 
has access to 24 controls for setup adjustments. 


95 





What About Color TV? 


There has been much talk about Color TV — 
and about whether or not available TV equip- 
ment is suitable for Color TV reception. 
Whatever other conditions prevail —one thing 
is certain... 











ALL Fiat TV PRODUCTS ARE 
ENGINEERED for COLOR 


Every piece of Blonder-Tongue equipment ever 
built, sold and in use — or ever to be used — is 
designed with color in mind , . . with the flat, 
broad output required for color. 





? 


these products 
include 


CONVERTERS 


| 
I 
! 
! 
‘ 
' 
i 
! 
' 
' 
1 
' 
' 
i 
' 


a 


SIGNAL AMPLIFIERS 


: - a D> 
77 


r 


LINE AMPLIFIERS MIXER AMPLIFIERS 


... and all B-T impedance matching devices, equal- 
izers, couplers, attenuators, connectors and tap-offs, 


For example: 


The , 
2-SET COUPLER Model TV-42 


is the only type approved by engineers for color 


— with a flat response from 0 to 900 mc. 


Every Master TV System now in opera- 
tion is designed to meet the exacting demands 
of Color Television . . . today and tomorrow. 


Keep abreast of the Latest Developments. Apply 
for your FREE subscription to the B-T BULLETIN. 


Bl Write today to Dept. OK-3 
BLONDER-TONGUE LABS., INC. westtiets, new sersey 


In Canada: Telequipment, London, Ontario 


The largest manufacturer of TV Signal Amplifiers, UHF Converters and Master TV Distribution Systems 


TELEVISION 


servicing. A clip is provided on 


rear of the main chassis for mountir 


the tuner when both units are rer 
from the cabinet. 
Components for approx 
of the circuitry are m 
circuit boards as show1 
of the chassis. There ars 
the Deluxe models ar 
of the Special and Su 
board is flush with the 
all components and 
accessible on the toy 
The cabinet tops are 
as in earlier RCA colo: 
service setup control 
by removing the cove 
box on the front pane 
adjustment except 
positioning magnet 
the technician from the 
set. The decorative 
‘ gla 5 can be re 
Ix adjusting 
field-equalizing magnet 
screw adjustment 
of the mask, two 
and one on each 
the bottom of the 
photo of the front « 
ing the major contr 
adjustments mean 
not be rer 


istment 


tallation 
tube and ad 
ction and conve 
have been simplified 
high-vol 
the def 
real 
assembly consisting 
insulating hield, d 
vergence yokes, purit 
positio 
unscrewl 
mask 
The new 21AXP22-A 
escope used in these 
high-voltage resistor 
neck. A conductive « 
to the outside surface 
boot or shield and 
used as a high-voltage f 
The low-voltage supply 
uses paralleled 5U4-GB’ 
plates cross-connected t« 
voltage output even 
The receivers are p 
fuses. A 2-ampere 
rectifier filaments and t 
filter protects the 
rectifier against component 
the filter circuit. A 750-1 
385-volt line provides addit 
tion for the B-plus cir 
voltage and horizonta 


¢ 


are protected by a 300-ma 
cathode return of the 

zontal output tube. A heavy 

is in series with the 6.3-volt 14.5 
heater winding to protect 


| damaginjz shorts and overloa 


RADIO-ELECTRON 
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A Co-Channel 

Filter 
that eliminates 
“Venetian Blinds” 
























Rasps . 


|) LINE-OUT’ 


PAT. PENDING 





The Jerrold Line-Out is a revolutionary co-channel 
filter that electronically ‘erases’ TV co-channel 
"Venetian Blinds”. 


Its principle of operation is new—but simple. 

A thirty db filter in the Jerrold Line-Out unit removes 
the co-channel beat frequency caused by an offset 
carrier of another TV station on the same channel, 
thus eliminating "Venetian Blinds” from the TV screen. 


Two models are available. Model V10 is designed 
for use when the carriers of the co-channel stations 
are offset by IOKC. Model V20 is designed for 20KC 
offset carriers. The Jerrold Line-Out is not effective 
if the co-channel interference is so strong that it 
produces sync instability or picture sliding. 
15.95 LIST 
The Jerrold Line-Out can be installed 
in a matter of minutes. No wires to cut— 
no soldering necessary. Simply remove Bees: : . 
the plug on kinescope, insert the Line-Out / wi 
in series and plug back in. Adjust tuner 
on Line-Out to eliminate "Venetian Blinds” 
—set it and forget it. The Jerrold Line-Out 


does not affect reception of any stations 
when co-channel interference is not present. 


—_ 


ERROLD 


The Line-Out is typical of Jerrold’s 
continuing research program to improve 
TV reception in fringe areas. 


see Your Jerrold Distributor Today. 
JERROI i) ELECTRONICS 2220 Chestnut Street 
s 8 CORPORATION Philadelphia 3, Penna. 
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TV Master Antenna 


Fos and the driver he uses for 


HARRY ‘ MILLER punching beneath the city streets 


“ry successful attempt to lift Hendrick had been a TV dealer and Some of the other dea 


the television picture fringe-area service technician in Sarasota when the bitterly in the legislative 
Sarasota from th ilt of mediocrity, video signal began coming in from granting Hendrick sole 
Foscolo C. Hendrick, a pioneering Tampa and St. Petersburg. Sales with city, that Fos was awa 
engineer, has installed him, as with other deale1 were few exclusive franchise. S 
of the poor for 10 years, there 
francl 


radio and video 
an underground antenna distribution and far between becauss 
system in this city, reputedly the first picture received. No matter how well any competing 
f its kind in the country designed were the receivers sold, the en proved by the town fatl 
From the dual master antennas atop tertainment was low from the inade ceeded in having a clau 
his place of business, Hendrick supplies quate signal fed into it. Wherever a set suring him the right 
d was operated in the area—which is still own closed-circuit tele 
: ted signal over his coax networl 


oO 


+ 


a signal via a network of undergroun 

coaxial cable that threads ur the 

treets of the town to the hundreds of condition—it was apparent that a well- bears promise 

customers hooked up to the cable. For designed TV receiving antenna was a of the franchise for 

a price of around $85 to a house with prime necessity. chased equipment to } 
mit local events to the 


some years behind a satura 


50-foot lot, plus a $24 annual rental Like the other dealers, H« 
ervice, customers get pictures that pushed hand-cranked an hydraulic he is assured added it 
could be equaled only by an expensive antennas, roof-top antennas and Yagi 
antenna sult- The size and econon 


a 
sponsors of such telecast 


towering antenna tower of their arrays. But the cost of an 
own. able for even a passable signal 
The idea doesn’t sit well with many was more than the price of a receiver, mining the set potential 
television dealers in Sarasota, although and this stymied sales 
some of them welcomed the new cable Besides, this West Coast are: ; community’s size and 
service with open arms. A new kind Florida is heavily populated with eld the dominant factor 
of competition arose among the mer- ly and ailing retirees, and th a cabled network 
chants to capture the TV dollar by offer- thought of speeding hastily to ec: “In addition,” said 
ing tower and stacked Yagi arrays that down a tall tower that might | , were two technical 
could assure % gynal as snowfree as path of a sudden hurricane was a h lem 
that brought 1 via Hendrick’s husky attack-provoking move they didn’t rel- able and their signal 
K-14 (Federal Telephone & Radio Corp.) ish. Fos Hendrick petitioned anc munity situated clo 
75-ohm RG-11/U leagured the city’s civi stations would offer m« 


the customer’s won a franchise to instal : - because solid pict 
able from the loc: 


and 


often sota were paramount ta 


of possible subscribe. 


the number of 


ground coax 


The television amplifiers—heart of Fos’ crew drives pipe across and under 
the underground coaxial system. neath the street to make way for cable 
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Converted lawn trimmer digs trench. 
Cable is inserted and ground tamped. 


ing the usual standard antenna 
Sarasota was ripe for the Hendrick 
ystem since its location is such that the 
antennas required for good television 
reception are expensive and costly to 
maintain. 
Underground advantages 

But why an underground system? 

lo this, Hendrick has some ready 
answel “Cable exposed to the weathe1 


top poles requires renewal every 3 to 5 


the kind of 
expectancy of 


veal wherea 


coax Wwe 


iry Nas a lite 20 to 25 


“On aerial suspension, the cable is 
radiation, which is 
officials 


ground 


ipject to 
to FC¢ 


anathema 
cable 


potential, radiates ab 


Underground 
being at 
olute ly no energy. 

laid 


buried cable, at 


depth for the locale, 


“Furthermore, 
the prope: remains 


at a stable temperature impossible to 
attain where coax is exposed to the 
vagaries of wind and _ weathe1 And 
torms, especially in hurricane areas, 


can cripple a coax aerial line fast and 


invite disgruntled customers to seek 
other antenna service.” 

One wind from a sudden blow of hur- 
ricane force can lay hundreds of an- 


tenna towers low and rip off a rooftop 
which the an- 
The buried-cable 


or damage a house to 


tenna is. anchored. 


ervice abolishes a number of these 
aggravations. But at a price. 
And this service cost of Hendrick’s 


was the cudgel with which his competi- 
tion sought to clobber him. 

Dealers 
selling the 


about twice much 


antenna system as they did 


made 


as 


the video set. And chances are the cus- 
tomer would buy his set and have it 
serviced by the dealer who made the 


antenna installation. With Hendrick’s 
system, these dealers saw their hopes go 
they felt Hendrick 
would thus be in such a favorable posi 
tion that he’d snare most of the town’s 


glimmering, since 


television sales and service business. 
So that these dealers would push the 
sales of service on his cable, Hendrick 
offered to cease and 
service of 


on sales or 


This idea 


desist 
television sets. 
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Where 
tapoff box the braid 


cable enters 
and insulation § are 
rolled back to form 
grommet—joint then 
made weathertight. 


for a while intil 


worked 





ain afraid Fos would come out or 
top, began pushing their own antenna 
installations. They questioned what 
would happen to the customers on the 
coax line if Hendrick’s antenna top 
pled. Fos countered by installit two 
atop the roof of his place of busines 

“Besides,” said Fos, “I pointed out 
that if a Florida squall struck down 
300 antennas, it would take 3 months 
for the town’s video technicians to 
replace them. My coaxial service posed 
no such hazard nor did it require main 
tenance of antenna towers by the cus- 


tomer.” 


“Another thing,” Fos added, “I 


laid 
my cable first so as to get into the 
streets of the wealthier areas. A custo- 
mer with a $40,000 or $50,000 house 
doesn’t care for an unsightly tower on 
his lawn. And when a few of these peo- 


ple were sold on the idea, invariably 
others in his area fell in line 
“And the fact that these well-to-do 


people had my service had a salutary 


effect in selling the idea to people of 


more moderate circumstances.” 

In charging $75 for the first 50 feet 
of lot and 50c a foot thereafter, 
with the lead-in from the main cable to 
the point of set location costing 15¢ a 


foot, plus a $2 a month rental charge, 


Hendrick pointed out that it takes a 


50- to 75-foot antenna in this semi- 
fringe area to get a good—not excellent 
—picture on uhf 80% of the time. 


In using adjacent channels at regu- 
larly assigned frequencies, intermodula- 
tion troubles arose to plague the ven- 
ture. These caused bars in the adjacent 
channel that interfered with the picture. 

By lowering channel 2 a megacycle 
(53-59 mc) and raising channel 4 by a 
megacycle (67-73 mc), Fos achieved 
a l-me buffer against the intermodula- 
tion, on either side of channel 3. 

By lowering channel 5 one megacycl 
and raising channel 6 ditto, Fos 
a 2-megacycle buffer between 


gets 
them. 
The equipment 

This he does in his converters and sin- 
gle-channel amplifiers, through realign- 
ment of all the tunable circuits. The 
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Give your customers 


fine music reproduction 


with their conventional 


phonographs by 


installing the 





M iy) 
Wt LOWE 
Ceramic 
Phono Cartridge 


The WC10 


peok-free frequency response from 4 


Twin-Lever" Improvement Cartridge has o 
) to 12,000 cps. 


It makes conventional ph yraphs 


sound better than 
you to make a sale 


Cartridge 


new —and its low list price enabies 


Lever 


every time you suggest a Twir 


The "Twin-Lever tperforms 157 three- 


replace 


cased irtriages, crystal or ceramic, 


speed, plastic 


turnover or single needle 


rr 
It is easily installed in any t rm with standard /2 


mounting centers. Needle replacement can be accom- 


plished in seconds—without t -with the cartridge 
in the arm. 

MODEL WC10 MODEL WC10D 

List Price $9.50 | List Price $34.00 


with two sapphire needle wit }-mil diamond and 


SHURE BROTHERS, INC. 


Microphones—Electronic Components 
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Cartridge replacements 


are a “Snap” with Sonotone 


Sonotone 1P and 2T mount the same way, take the place of 


up to 12 different models in other cartridge lines 


Time is money to you, so why be 
slowed down by handling a variety 
of different cartridges that mount 
various 
1P 


over 


Ceramic 
and 2T (turn 
are all you need for over 90% 


ways? Sonotone 


(single-needle 


of quality replacement jobs. They’re 
a cinch to install in almost any arm 

let you do the job the same quick, 
easy way time ajter time. 


New standard of the phono industry 
In more than half the quality 
phonographs made today by leading 
manufacturers, you'll find one 

All 


the more reason why you should 


of these Sonotone cartridges 


standardize on Sonotone 


Electronic Applications Division inc 


Stick to the Sonotone 2-model 
line and you'll find you cut installa 
tion time to an absolute minimum. 
Your customers will applaud for 
another reason — Sonotone cart 
ridges, leader in the field 
ally every case give better response 
than original equipment 
ing your reputation for quality 


in virtu 


enhanc- 


SONOTONE corror4TION 


ELMSFORD, N. Y. 


In Canada, contact Atlas Radio Corporation, Ltd., 50 Wingold Avenue, Toronto 
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under a few inches of cement pavements said Hendrick, “depends upon the frost r “ — 4 
which happen to have grass borders. level of the area. And extra precau “ 

The auxiliary amplifiers are con- tions must be taken that the outside 
nected by RG-11/U, while tapoffs to insulation of the coax cable is not 
customers’ houses are made with injured deep enough to ex; 
RG-59/U, with baluns cut to channel 6 per shielding and thus all 
to match the 72-ohm RG-59/U cable to to enter because it will 
the 300-ohm input of the set. a thousand feet and more to ruin it and 

. require its eventual replacement.” 

Installing the cable Hendrick warns: “Don’t us 

In driving 1%-inch galvanized pipe that has a bead in its outside insula 
under the streets, through which the tion. We used some, and more thar 
coax is drawn, Hendrick cuts the pipe mile of it went bad. We got no sati 
into pieces 7 feet long, then turns a tion from the jobber or the mani 
socket on each end and turns a plug turer. We had to replace it in ¢ 
into each socket. This gives the pipe a and placate irate customers. 
nose to push through the earth beneath 7 
the street paving. The pipe is laid on a Some nonelectronic problems Fos’ pattern as it appears on the screen 
heavy plank at the bottom of a ditch “The technician who seeks to instal of one of his cable customers. 
dug ahead of the street paving. On this underground cable would be wise 
board a heavy driving weight on a enlist the goodwill of municipal authori 
dolly is rope-pulled by workers and ties like the surveyor’s office, wate 
smashes against the pipe plug. Since department and the public utility com 
the pipe lays level on the plank, it drives panies who can shorten his labor of 
straight and is quickly located at the locating buried water and sewet 
other end of the street. The socket plug and underground electric and telephone 


ose the cop 


ow moisture 


é 
f 


low the cable 


is removed to add more sections onto the cables.” 

driven pipe. The idea behind cutting the Despite the fact that Hendrick 

pipe into 7-foot nipples is that a shorter equipped himself with detailed maps 

trench has to be dug to get the driving and surveys of the streets from the 

started than would be the case if a full public utility companies, it was to be 

21-foot length of pipe had to be laid in expected that accidents would occu 

position in a lengthy trench for the be when driving a ram under the 

ginning drive. A steel fish wire poked between curbing—as for instance when 

through the pipe is hooked onto the the ram cut through a 900-pair tele- TV dealers cooperat 

cable to pull it through. phone cable, and two insurance compa- At present 
“How deep the cable is to be laid,” nies cancelled liability policies. 
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The future is YOURS in TELEVISION! 
A fabulous field—good pay—fascinating work—a 
prosperous future in a good job, or independence in 
your own business! and full details, 
including easy 
Coyne brings you MODERN-QUALITY Television Home Train- Payment Plan. No 
ing; training designed to meet Coyne standards at truly lowest cost obligation, no 
—you pay for training only—no costly “put together kits.’’ Not an salesman will call. 
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turntable 
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e direct-drive 


the only changer with 
complete published 
wow, flutter, rumble 
performance figures 



























RUMBLE: for E 53 N motor 
mounted on CD-43, CBA-83, CB-33 
and E-53PA units. (Reference level: 
2.6 cm/sec., 1000 cps.) 

Total 100 low 
rumble cycle frequency 


level rumble rumble 


Best units... —52 db. —53 db. —55 db. 
Average —50 db. —51 db. —53 db. 


Lower limit 

for all units 

equipped —48 db. —49 db. —52 db. 
with E53.N 

motors 


FLUTTER: Less than 0.1%. 
WOW: Less than 0.3%. Tests 


made with the standard 12” turn- 
table weighing 2% Ibs. 

These measurements are minimum 
quality control standards which 
must be met or exceeded by every 
THORENS RECORD CHANGER, 
PLAYER AND TURNTABLE! 


ask your dealer to 


demonstrate THORENS 


Write for Thorens Catalog 


THORENS . fre Seton 
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to whom they sell tele D t nat 
way they need n int 1-erecting 
crew ar hey cert 
nal rength Hend) ! 
cable Wl I ire t 

ets the sell. Th t 
the customer will se 
ice from the dealer and 1 Fo 
rt He rick " 
rec vers to fink i 
an al nna towel ! l 
who couldn’t crank t r vner the 
nee are 

These deal rs als¢ benent I Y tne 
fact that some of these eld tizen 
and younger ones too, would never 1) 
a set at all unless assured of the kind 
of picture the coax give i 

Contrary to their fo fea Hen- 
drick hasn’t monopolized Sarasota’ 
TV sales and service busine But 
sure in a favored spot 

When a set poug nt tre ( tner 
dealer goes haywire, the tecn- 
niclan 1s t as apt 
ble on the signal f) | 
than on the set. In that ill to 
another customer on tl eveal 
the cable isn’t at fault r} iter Call 
for service or t 
often revert to I I t 
to his incon j 


et wol k), as F< 


ness, maintalr an a 

vigil on its equipment. W 

inating ackets on. the ‘ il 
troubles fron moisture f to a 


minimum. 


He’s reserving cnanne I ow! 
closed telecast circuit H ‘ I 
the channel changes is due to the gnal 
loss in the cable at higher frequencie 
“By changing to the lower cha Is 3 
using K 14 coax cable ! il! ne 
says Fos, “we cut dowr n t ! be 
of amplifiers required pe e from 


five to one. 


“Ordinarily we have t t (1.000 
uv equals 0 db) amplifier that if one 
tube is shot, this result lo of 
only 1.6 db. Thus transmi I till 
satisfactory since we a 1 10-db 
overlay between amplif 

With close to 300 sub r 
underground line alrea H 
— nt that within a fe il 95 
of Sarasota residents 
The time may be shortened | the first 
big blow that topples a few score an- 
tenna towers in the area 

In this prediction he is indirectly be 
stered by local munici 4 oritie 
They deplore towers and roottop anten- 
nas. “The cable is an absolute necessity 
to the city’s beautificati program,” 
said City Manager Ken Thompsor 


The city’s fire department chimes in 
with: “Tall antennas are a menace to 
firemen who have to ascend to rooftops 
or if the tower should collapse and fall 
on a high-voltage line or on a neighbor’s 
roof.” 

“Besides,” said Hendrick, “try to 
wind a crank type tower down in a 
25-mile-an-hour wind. It won’t wind 
down because the force of the wind 
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Here are some typical CBS tubes and transistors 
you will be discovering in 1957 “hyt 1 iu 


They combine the advantage 


ot ne (CBS 
transistors and modern CBS 

tubes. A power for them is 

12-volt battery: the vibrator po 

Both the tubes and transistors ar 


for hybrid auto radio. 
As the 1957 iul mobiles come 
will find CBS read to supply 


a look at 


and transistors hat s only natural. CBS 


the latest im first auto radio tube kit. CBS | 


@eeeseeeesesee 


in supplying auto rad 
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through Advanced-Engineering 
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Danvers, Massachusetts 
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ELECTRONICS 


Confused .»: about Transistor Types 





10n, point 


tandem and 
KNOW abou i t 
himself on the 
i article 
f vho perhay 
don’t 1iiy K 
tics, differences ar 
f these vario 


technician who tries 


I recent advances 
»what confused about 
lation by now. 

type ot transistors 
ntact, surface-bar- 
ffect, tetrode, photo, 
rth. Anyone who 
ese can indeed pat 


tended for the rest 
ive a vague idea 


w the characteris- 


id relative advantages 


pe I ransistors. 


Junction transistors (p-n-p, n-p-n) 


rhe basic p-n-] 


nection transistor is 


hown in Fig The two ou de layers 
ire p-type germanium (or silicon), the 
idle ce n-type. The two surfaces 




















Fig. 1 
aand D, Det 


weel 


known as p-n 


rectification oc¢ 
The collector 1 

biased so that ttle 

through it that 


tor action oc 


f 


from the emitte 


flowing out of the b: 
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Basic p-n-p junction transistor. 


n parts are 
ion it is here that 


tion b normally 
r no current flows 
in reverse. Tran- 


vecause current 
inction, instead of 


ses the 


base and flows through t} ector. 
The emitter current, which enters the 
base at a low impedar 
collector current at a h pr} m pe ince, 
Since the same amount of rent flow 
ing through a higher impedance repre 
sents greater power, the d e am] 
fies 

Operation of the n-p-n nection tran- 


sistor is exactly the ame, except that 
current 


ties 


directions and battery polari 


are reversed 


Point-contact transistors 


The original transistor ide back 
in 1948 were point-contact types: the 
now more common junction trar tor 
were introduced later 

Fig. 2 is a diagram of a point-contact 
transistor. Two sharp metal probes are 
placed on a chunk of n-type germar 
and surges of current ire assed 
through them to “electroforn the 
transistor. As yet no tisfactory the 
ory exists to explain the roce 
almost all knowledge of electroforming 
is of a haphazard experimental nature 
When more information bs ne " l 
able through more research, ¢ ect to 

















Fig. 2—Point-contact transistor. 





mm 


rf J 
(¢ cate dé ide 
4 £7 
4 OMTa 
pp) hr9? , 
d yr 
ef nt-contact 
witl j roved I 
Ele forming 
mall areas of ]| | 
ir each poi 
de ¢ in be the t 


ime 
S te ha the ll 
the collector curre 
em ter irrent P 
forn thi mean 
greater thar ] 





hook m 


Formation of th 
plier used to explain point-contact 
rent multiplication 


Fig. 3 
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ort of a transistor within a tran- 
mar. And property biased, the “ines RANSIS ORS AND 
tor. And properly biased, the “inner | “J Y THEIR USE 
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hook tran to 
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= rawit sedeotain dots ne Ar instruments, and a wide riety of « 
istor from. the collector contact In Part IV Reference Data Ir 
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t han ma i r ’ valuable Sams books availat at electronic 
t parts distributors and adina book stores 
Ir Te ! ines pha ‘ 
t ! | , ertait nditior ‘ 
t al t ’ 4 re Yr) ? ‘ i y ¥ 


AP ecg Me ik hs co cau TRANSISTOR CIRCUIT [0 Tape Recorders—How They W 


s 
itor n be made Dy merely ! t HANDBOOK........°4.95 s 
; ; ; ; rt tal 4 al 
I ne ul ru e ul imie poll » Color TV Training Manual. | the “ 
! tr I I Be a ed ) ! Technician for ¢ r TV se rk t s 
het , oe ( , : Covers principles of the ¢ r TV p $2.75 = 
DETWRE 1 ( rmina il Color receiver r ts; inst I . 2 
controlled o tors that are extremely ' servicing sets. It es « t [F) Servicing AGC Syst a 
] lining the use « lor test equipment ) - 
mple and foo root can be 1 ice vit page 2 = ) istr . $6.95 = 
+} tort ‘ ‘ 4 
. niqu ; oO TV Test Instruments. | é ed a 
In a normal point-cont t trar to to include late ta on instrument sed I 
{ vO DI ; % 5 oer in Color TV ser eile: ok was x 8 C178 
» I . ire n VUNCE to operate each type of test instrument r 5 8 c . A - 
lr} . however. j not ne iy used in T'V ser page - L ~ ahs f = 
“Te j ees 6 ’ ” 7 llustrated $3.50 » 
i show 1 device Known i ixla 
t nsisto) Point con p are yleced ¢ ' C) rn Prey" sree in TV Receivers. Pr 
e y tie OW r ‘\ > 1 ‘ eet 
opposite ile of a thin germar Provides mat pplicat for 
Coaxia construction § ¢ minate r'V service ork n g time 
nformatior mit t 
aC TA t ke l " ete } 


Pisin dlinck ouarall saahscmnces $2.75 


eimai of the veceiver after repair, to insure é' 
{} | ate callbacl 1S psaaed : 0 se ou Want to B 4 
Fe C llustrated $2.00 
* /) Vy | Analyzing and Tracing TV Circuits 
| 0 re pp hto TV ser 


Al ih ns x ll $3.00 














$2.50 
Fig. 4 Coaxial transistor. u 0 Photofact Television Course. Gives lear . 
complete understanding of TV principles a Servicing TV Sweer 
rface effects which sometimes inter- operation, practice. Used by thousands of 





students O8 pages, 8'y x 11 ; $3.00 


‘re with tl bulk li rial Tect 
fe ith ne k mat lal ef in oO Radio Receiver Servicing. Cove 





transistors. And it provides excellent receiver type ‘ RA NT 
shielding between the emitter and the —— Me a “3 gg aig = $2.75 
collector, advantageous for high-fre gx 8'4 $2.50 There is an authoritotiy eel 
quency worl CD TV Servicing Guide. Explains how t Sams book on virtua : ‘ 

proper trouble-shoot 


gh-frequency transistor which 





photos). Shows how to ln ite | elins ing all Sams books f 

inate trouble in every sectior f the [~] Send Book List 8 

‘ l $2.00 hd 

"="=HOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber today, or 


mail to Howard W. Sams & Co., Inc., Dept. 2 
2205 East 46th St., Indianapolis 5, Indiana. 


‘ ng proce res based Electronic subject in wh ‘ 
on analys of sympton most of whicl you're interested. Check 

are illustrated | picture-tul reen low for FREE Book List descrit . 
makes use of surface effects and bulk receiver. 132 pages, 8 x i } 
effects is the surface-barrier type. On 
the surface of a piece of n-type ger 
manium are a number of atoms which 
cannot form stable bonds with other 
atoms. These atoms on the outermost ; 
Send books checked above. My (check) (money order) 


layer can and do form bonds among 2 Look for 

themselves that have the ability to trap for $............ is enclosed, SAMS BOOKS 

electrons and hold them on the sur- DNase rece are ated xo. eareaac ee ecioraeie se : on the 

face. The result is a layer of trapped "Book Tree” 
7 : Address. . ; 

negative charge. IA ep Terral At dic ve 0 aL Sat Pc ka es a ai a ana . a? your Parts 


As shown in Fig. 5, flat metal elec- 


Zone State Distributor 
trodes are plated on the surfaces to 


SSSSSSSSSeseeeew saeesucassesses 
Seeeeceeasacecsdesnsesnencuseccececan SaaS eGeeeaenaa 





(outside U.S.A. priced slightly higher) 
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ARE YOU NOW 
QUALIFIED FOR 
HUNG WORK? 


THEN HERE IS YOUR OPPORTUNITY FOR 
AN ENGINEERING ASSIGNMENT WITH 
THE RCA SERVICE COMPANY! 


«And you'll be eligible for educational benefits through 
RCA’s liberal Tuition Refund Plan, a real boost toward 
that actual engineering education you're interested in! 
Many other company-paid benefits, of course. Excellent 
starting salaries » pleasant suburban locations « reloca- 
tion expenses paid. 


Which of these engineering fields do you prefer? 
@ Missile Electronics 

Navigational Aids Planning & Design 

Naval Electronic Systems Installations Planning 


Specifications Engineering Writing 


ARRANGE FOR CONFIDENTIAL INTERVIEW WITH 
REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT 
AT A LOCATION CONVENIENT TO YOU 


Please send complete resume to: 


Mr. John R. Weld 

Employment Manager, Dept. Y-8K 
Radio Corporation of America 
Camden 2, New Jersey 


’ RCA SERVICE CO., INC. 





ELECTRONICS 


act as the emitter a 
the germanium body 
As expected, bias 
same as for p-n-p 


Fig. 5 Surface-ba 
rier transistor with 
plated emitter and 
collector contact 


the unit 
Since 
transit time 
and the high 
respondingly 
transisto? al 
cially available 
Intrinsic-region transistors 
Fig. 6 shows what 
p-n-1-p transistor, ¢ 
of p-type, n-type, int 
p-type germanium. Ar 





=F 
held 














|. 


Fig. 6—The basic p-n-i-p tr 


one without im; 
ot doped with 
eptors. Normally 
; free from holes « 
resistance is apt 
at least at normal root 
The intrinsic regior 
high-frequency respons¢ 
separates the collec 
gions, lowering the 
capacitance considerably 
the base to be built a t 
ing the base resistance 
4 common figure 
frequency operation 
the collector capacitar 
resistance the lowe 
better the transistor. TI 


| out by lowering bot} 


Neither p-n-i-p tra 
equally promising n-p 


| available commercially 


written. However, 
range (expected to be 
is high enough and const) 


t} 


devices easy enough that they \ 


ably become available bef 


a time. ro BE CONTI? 
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TEST INSTRUMENTS 


Compact Audio-Frequency Meter 





Direct-reading instrument 









ts small, accurate 


and elf por ered 






























By ELLIOTT A, Met 


— . Front panel. 
SUALLY, when an_— unknown 


audio frequency is to be meas : 
ured, the oscilloscope and audio U nderchassis. 
oscillator are the first instru 


ments reached for. The Lissajous figure R2.R3,DI AND 


D2 BEHIND C2-C4 


produced on the scope by the known 





and unknown frequencies is eé 
terpreted and the frequency of the 
unknown signal can be determined, thé 
accuracy depending only on that of the 


known frequency 






There are occasions, however, wher 
the scope-—oscillator method of fre 
quency measurement is far from con 
nient If the unknown ignal i 
remote from the test bench, of hort 
luration or varies rapidly, a_ differ 
ent method of testing Is necessary. 
One answer to such a problem i a 
direct-reading frequency meter, an in . 
iment by which an unknown fre ‘ 
iency 1 read directly on a meter, and i 


irement 


iring 










VO 
ordinary volt-ohmmeter 
Operation of the direct-reading fre 
quency meter 1 based on the follow 
Ing principle When a eries of con 





































tant-amplitude pulse of like polarity 
fed to a milliammeter, the mete! 
deflection is primarily a function of the 
frequency of the pulses 
Practically, the direct-reading fre- The rectangular wave at the collector m ! I 
quency meter consists of one or more of the transistor is differentiated in the I 
{ ’s of voltage amplification. These decade steps by capacitors C2, C3, C4 phot 
t are overdriven and their output and C5. together with the meter shunt Ca} ( ( 
is a rectangular wave of constant resistance R4. The resulting pulses are be mat icitance 
amplitude for all input voltages above rectified by D1 and D2 and fed to the bridge. & e pal 
a certain minimum value. This rectan 0-100 microammeter. As the amplitude _ leled ! 
gular wave is differentiated by a resist of the output pulses is limited by the If you dor 
ance—capacitance network, rectified and maximum collector voltage rating of tance | pre t etl 
fed to a milliammeter. the transistor, it is necessary to use a of capacitor sel ed late 
The pulse presented to the meter has sensitive meter to measure the rectified . 
a constant shape and amplitude regard- pulse frequency. Operation 
less of the input waveform or voltage The frequency meter (see photo) is After the inst ed, set 
(above the saturation voltage of the housed in a 4% x 4% x 4%-inch home R4 for minimu nnect the 
amplifier). The meter then varies line- made Masonite meter case with a input leads to a | ( ree 
arly and directly as the input frequency. sloping front. Steel meter cases of this set S2 t he teh the 
size are available and would probably instrument OF ; ssa i 
Frequency meter circuit provide the simplest method of housing. tivity control f Back of 
The instrument is entirely self-con- The microammeter is mounted on the on mete} hunt | he mete! 
tained and self-powered. It is small, sloping front of the meter case, allow- reads 60. ( A I 
accurate and simple to operate. ing room for R1 and S82. R2, R3, D1, for all range 
The CK722 transistor operates as an D2 and the transistor socket are When a signa seit ‘i — 
amplifier and clipper (see diagram), mounted on a six-lug terminal strip, and voltas ed, Bec San 
squaring and limiting the input wave- the end of which is shown in the range switcl tion 
form. As excessive input voltage could upper left-hand corner of the under- switch the tfré oi dae 
damage the transistor, sensitivity con- chassis view. The hearing-aid battery slowly advance t ; oa, eee “ 
trol Rl was included to increase the is held in place by a clip fashioned from noting the met “pga tibers vabvate 
input voltage range of the instrument. a small piece of aluminum or brass. R4, goes off scale : ner range 
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Your Test Instruments 


with LABORATORY 
ACCURACY 





TEST 


Designed by 
MILTON S. KIVER 
Aut the E 


EQUIPMENT 


New 750 CALIBRATOR 


COLOR TELEVISION 


Calibrates VOM, VTVM and other 0 


meters, signal, sweep and marker ‘* 
generators and oscilloscopes. ca 


Provides dc and ac voltages 
for checking voltage ranges of 
VOM, VTVM and other meters. 


Standard resistances from 10 
ohms to 10 megohms for check- 
ing reliability of each resistance 
range in VOM and VTVM. 


Crystal oscillator generating 
harmonics over 300 mc for use 
as marker generator in al! re- 
ceivers, and to calibrate AM 
signal generator, and to align 
TV audie 1.F. system. 


Built-in tone generafor for sig- 
nal tracing amplifiers in alli 
audio equipment. This tone alse 
available at modulated RF. 


Oscillescope voltage calibrator 
in measuring peak-to-peak volt- 
ages of unknown waveforms. 




















See Your Distributor or Send For Bulletin 


BeaK MANUFACTURING 


3726 N. Southport Ave. + Chicago 135, Illinois 


DYNA-QUIK, 


CRT 


DYNA-SCAN ond 


1% or Better 


Avoid instrument errors that cause 
wrong decisions and time-killing 
rechecks in receiver testing. With the 
new, low-cost, laboratory-type 

Model 750 Calibrator you can 
quickly, easily check test equipment 
accuracy and make necessary 
adjustments. 


Voltage Accuracy + 


Provides standard of + 1% or 

better in all of its voltage sections— 
enables you to calibrate test 
instruments like the labs do, and 
give better service at lower cost. 


your 


Model 750 Calibrator 


Complete with 5 mec 

Operates on 110-120 v., 
ac. Sturdy metal case 
8% in. high, 8 in. wide, 
in. deep. Net wt. 6% Ibs. 


crystal 
60 c 
Size 

542 


*54°. 


750-E 
co. 


CALIBRATOR 


g 





Home Study For Technicians 


TEST INSTRUMENTS 


continue to advar 
control until the 
The point 

indicate 

Advancing 


change 


and 


advanced 

transistor 
minim 
trume? 
Impedance 
the Instrun 

a low-voltage 

nd a prope. 

obtained. 

ment 

always be 

siti 

meter reading 

Capacitor selection 
i 


wire 


Schematic diagram o 


f 


t 
il 


meter 


Parts for audio-frequency meter 


Ri—l 


megohm pot 


2 Transistor 


8 germanium 


With 


position, 


the 
connect 


range 
the 
oscillator delivering 10( 
Switch the 


the 


3 volt 


and advance 


N4§ 


Back off 
meter reads 
x10 po 
1.000 eve 


fully 
the 
switch to the 


mete! 
100 Su 


Now Available the MOST COMPLETE, COMPREHENSIVE COLOR TV HOME 
STUDY COURSE illustrated with BLOCK-A-MATICS 


This new seven-lesson HOME STUDY COURSE in COLOR TELEVISION was compiled by 
Albert C. W. Saunders, internationally noted author-lecturer on Radio and TV Servicing, 
and is the best course available today. It is just off the press with the latest technical 
information. Lessons are fully illustrated with simplified diagrams including BLOCK-A-MATICS . 
—The New Look In Schematics. Also Color Illustrations. extending 


COMPLETE COURSE—ONLY $25 
ALSO AVAILABLE: 


Practical Transistor Course for Radio and Electronics Technician by Albert C. W. 
Saunders. Three lessons only $10 


oscillator to 
ral .0l-uf capacitor 
leads unti 
produces an indicatior 
Leaving 

Same position, 

10,000- and 10( 


on the meter. 
in the 
to the 
tions select 


like manr 


and 
capacitors 


For Particulars Write 


Saunders E:ectronics Correspondence School 
Dept. CT 137 Federal Street, Boston 10, MASS. 


in a 


capacitors are select 


soldered in place and tne 
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accurately 
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TEST INSTRUMENTS 
hatled by 


transistor budget-conscious 
checker audtophiles! 
‘ fl. 


$ 1 00 . onomy plus in thts 


piri imple fester 


EDWIN BOHR 


OR $1, perhaps a little more in some could be used. For example, t é 
instances, you can build this tran- transistor with this circuit simply se TA p EF RE . 0 of DI 
istor checker. It indicates wheth- a multitester to the 0-2.5-ma range and 
er a transistor is good or bad _ plug its test leads into the checker. 
and whether it has high or low gain. One of the more important tests of UNITS 
Che Very ] | ‘] u i E 


mple circuit contain a a transistor measures the amount of 
minimum of components. current that flows through the collectoi 
The circuit is described in the G-E circuit with no emitter bias. This cur- 
Semiconductor Handbook and resembles rent is called I,.. The I. means that it 
the one used in both the new G-E is a collector-current measurement and 
portable checker and the Lafayette the “,” indicates the emitter current 
transistor model available in kit form must be zero during the measurement. 
Normally, a very sensitive micro- I varies with temperature, collector 
ammeter is necessary to make even voltage and the individual transistor. 
the most rudimentary transistor test. Normally, at room temperature, a 
In contrast, by making the transisto typical figure would be 5 microamps 
under test do a little work, this circuit for I... If the current is much greater 


will work with any 0-2 or 0-5 milli- than this the transistor is defective. STAFF OK TESTED BY 
ammeter—even a 0-10 milliai eter Continued on page 112 
baiaatits a a oe TAPE RECORDING MAGAZI 


G 


Model TM-56 $89.95 list = 





TRANSISTOR CHARACTERISTICS 
gain Medium gain High gain 


TS-165, CK725, 


. $79.95 list 


(762 





Now! Custom install ur own recorder 
Low cost. Ready to plug into any ampli- 
fier and speaker 

Tape mechanism has UniMagic 1-lever 
control for record-pla k, fast forward 
and rewir id witt tant braking 2 speeds 
— 7¥2 and 394 Separate recc rd-pla ayback 
and erase hea 

Matching tape prea aenntiies —40-12,000 
cps = 3db 4 ise ratio SOdb. Push- 
pull oscillator Pr fessional controls. VU 
meter. Bru i copper and jet black fin- 
ish. Carr rranty 





Send for Bulletin... 
Name of Nearest Hi-Fi Dealer 





\¢ 2) 
= 4a | PENTRON CORP. 
i | Dept. 765 
777 So. Tripp Ave. 
Chicago, Ill 








N 
A 
City 


ity. Zone__ State. 





Canada: Atlas Radio, Ltd. Toronto 


The transistor checker in operation 
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Sylvania’s new TV show will be televised nationally over CBS stations 
every Saturday night. Check your local listings for time and station. 


RADIO-ELECTR 





new oylvania TY 


s 


OCTOBER, 


launches a dramatic new advertising 


_ program for TV Service Dealers 


Biggest TV news this fall 
for you as a service dealer 
is Sylvania’s new adventure 
thriller ‘“The Buccaneers.” 
Packed with exciting pirate 
lore, Sylvania’s new TV 
show offers entertainment 
for the entire family. 


And it offers you a brand- 

new opportunity to build 

your service business through a dramatic new con- 
sumer advertising campaign, “TV SMOG.” 


Millions of TV set owners will be reminded that 
TV Smog comes from old worn out picture tubes and 
receiving tubes. And they’ll be reminded to see the 
service dealer who displays the Sylvania Radio & 
TV service sign for a TV Smog check-up. 


To supplement this powerful TV advertising, a 
complete campaign in 7'V Guide magazine will also 
steer the TV set owner to you fora TV Smog check-up. 


Get behind this TV Smog promotion: identify 
yourself as the dealer in your neighborhood who 
features ‘‘Silver Screen 85’’ picture tubes and 
Sylvania’s quality brand receiving tubes. 


And keep in touch with your Sylvania distributor 
for new Buccaneer promotion pieces and premiums. 
SyLvaniA ELectric Propucts INc. 

1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 


LIGHTING - RADIO - ELECTRONICS 
TELEVISION - ATOMIC ENERGY 


1956 


YLVANIA 


.. get a “TV SMOG" rating on 
your set 


RADIO 
TELEVISION 
SERVICE 


omnemaes. | 





... the serviceman who displays 


this sign 


. « will install a genuine 


SYLVANIA 


and replace worn-out 
receiving tubes with Sylvania’s 
quelity brand 





TEST INSTRUMENTS 


a shows how I 

If we now reconnect 
circuit to that of Fig. 1 
current Increases’ tremer 
haps to 500 microamp 
of course, is no longe. 
ment but ery rougl 
and the transistor 
The cire 


room emper: 


trans! 


Fig. 1—Diagrams show ecir« 
to development of transist: 


been in 





You'll find it’s 


A LWA 7s IN ST ( "Kk at your 


Centralab Fastatch 
distributor 


@ With Centralab’s unique Fastatcl 
your distributor can afford to « 
line of dual-concentric replacement 
popular TV, radio, and auto set 

@ Each Fastatch control unit is factory 
a sembled., tested, and guar inteed 

@ Ask your Centralab distributor's sal 


\% s \ counterman about Fastatch duals. Or send 


coupon for bulletin 42-218, 











NPN 
SOCKET 2 


ee Fig. 2—Diagram of transistor checker 


A DIVISION OF GLOBE-UNION INC. 


998 East Keefe Avenue, Milwaukee 1, Wisconsin ©8683 | Parts for transistor checker 
Send me Fastatch bulletin 18 eel —_ 

R3—180,000 ohms 

R4—180,000 ohms 

All resistors 1/2 watt 

SOCKET |—transistor socket 

SOCKET 2—transistor socket 

S—dpst toggle switch or pushbutt 


open 
BATT—é-volt battery (RCA VSO68 
. Pin jacks for meter terminals (2 
Zo Chassis or cabinet, aluminum, sma 
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Get Perfect Pictures oe Al! 12 Cron 


——-—- 

















The Most 
Sensational 
Advertising Program 
in TV Antenna 
History 





On eae 


Soturdoy & Ast 
Be ther Homes ; woe 6an DUT uP Pr. 
, ate 2 
——eyeerad 


86 i WM fom 


Full color ads— reaching 
over 30,000,000 prospects 
across the nation! 


i TE RIND Saturday Evening Post Pee 
to a Yo’ | House Beautiful © Farm Journal | Emice 
epation Jeaurlp Better Homes & Gardens Ponce 
See j Town Journal @ Sunset A 

r TV Guide and others 


i 


Lee 


: , é + = ce meees oom 
aes 2 80 pews TY breton es = orien ——_—— 
: phy Yara mere Che ane ——— 


YM" Write for “Operation Team-Up”—Local Dealer Tie-in Advertising 
ws Winegard v. 3000 Scotten Blvd., Burlington, lowa 




















TEST INSTRUMENTS 


Or) LAUNCHING AREA sistor. To check good the 


~, AIR FORCE MISSILE TEST CENTER | fess within ene! ini 


transistors and witl 
GRAND BAHAMA 


CAPE CANAVERAL 





COCOA 


PATRICK AFB 







Florida Flight Test Range much higher limit, for | 
sistors. 
yy annivine a emal 
FLORIDA ELEUTHERA , »y a} oe a smal 
g i ase Of the transistor ar 
oF NASSAU S\ change in collector curret 
a SAN SALVADOR sible to have some idea 









~*~, > sistor’s gain. A resistor 
#5) . to base that may be ea 
MAYAGUANA d 
g. or out serves this purpose 


Q >: cuuno rune Fig. 2 shows a 
od *, circuit with sockets 
n-p-n transistors and 
checking 












Checking transistors 
al To check a transist 
the characteri ti tat 


ie] INSTRUMENTATION STATION ~ > the correct current rar 
—_ LINE OF FL GHT 


RCA 


ANNOUNCES OPPORTUNITIES 











DOMINICAN REPUBLIC 












TO $T. LUCIA, ASCENSION sistor being tested. P 














into the correct 







meter reading \t 








in Guided Missile Test Instrumentation 






For Electronic Technicians 





1¢ the following locations the most popular 









PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL 





Engineering development technicians 





Radar Timing rane D 
Radar _— 
Radio Telephone mead m-gal! init ar 






Communications 








Test Equipment Telemetry Optics 





Bk) Ou plea ant f florida /; 


, } > 
Lihe al company hene fits. Relocation assistance 





ng and working at these locat ons 








oe ae = Construction 
INTERESTING DOWN-RANGE ASSIGNMENTS Pine Bionge Mote 
aium im ¢ ass! nea 
Radar Telemetry Telephone x 2% inches. Howev 
Radio Timing Optics or cha will de \ 















The €D f e located on the Island hown on the map above. Sal ry, a two-pols pushbutt 






rulat 





are 


transistor and the 













e For infor mation and arrangement for per sonal units. 
nlerview, Four dry cells or 
send complete resume to: | battery can supply the ne 
| tor voltage. There are 
Mr. H. C. Laur a 





and connections; yet 


Technical Employment, Dept. N-15K 








Missile Test Project some constructors get ff 
RCA Service Co., Inc. As each part or wir —_ 
P.O. Box 1226, Melbourne, Florida place, mark it off the diagrar 






seems the best way to 
Keep the gain switch 
tion—otherwise, the cir 

will drain the battery slightly) 


RADIO CORPORATION of AMERICA Just ping in 9 mullliammetar a 






follow the procedure out 





experience with the tester 
fidence in its operation 
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SHAR PSHOS 
YAGIS 

















J . 
SHAR PSHOQO} eR 


SHAR PSHOOTER eh 


CONICALS 
< 






















VY 








Ratio Type Dipole 





Insta-Lok Clamps 


Riveted Construction 






Mycastyrene Insulators 
Model 88 Single Bay 
Model 88 2/2 Bay with Stacking Bars 








TRIO 50 KIT—Recommended f 


up fo 50 miles. Kit contain 






Conical with everyt ng needed f 






plete installation 






14 Models to Choose from 







Insta-Lok Conical Head 





Insta-Lok Clamps TRIO 70 KIT—For distances up to 70 miles 


ingle | T 
Riveted Construction Contains s ngle bay 









materials for a complete installation 







Instant Assembly! 


TRIO SUPER 70 KIT—For distanc 


SHARPSHOOTER YAGIS. Clamps 70 miles. Contains Trio model 88-2 


Riveted Construction Proved reception. Complete with everything 






required for the economical ''Do-!t-Yourself 






Broadband Ch. 7-13 Yagis Complete Pre-assembly 


~yY 
—— 2 > e " 
Trio 6713 / Trio 10713 


Use two ratio type dipoles for close match to 300 ohm 






installation of a stacked array 























line for improved performance. 





Cut-To-Channel Yagis 


AE EHH 


A complete line of 5 element and 10 element cut-to- 





channel Yagis. Use ratio type dipole for necessary 





impedance step-up to give close match to 300 ohm line. 














EXPORT SALES DIV., SCHEEL INTERNATIONAL INC., 4237. Lincoln Ave., Chicago, US.A. Cable Address: HARSCHEEL 
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the swing 
is to 


MUTUAL CONDUCTANCE 
TUBE TESTER — EMC Model 206 P 


One of the finest pieces of tube testing 
equipment at a price comparing favorably 
with emission-type testers. This completely 
flexible model using lever-type switches 
offers extremely accurate results with ease 
of operation 


$83.50 (hand rubbed carrying case) 


VOLT-OHM-CAPACITY METER 
EMC Model 107 


TRANSISTOR CHECKER 
EMC Model 210 


trar tor hecker 
jality feature 
nd NPN tran 


e range 





hite Dot-Cross Hatch 
Bar Generator 
EMC Model 800 


N ew \ 


- eel 
Wide Band Oscilloscope For Color =#S 
And Monochrome TV 
EMC Model 601 








reference 

nput multi-vibrator 

over 75 kilocycles 
red and tested 





FREE - 


s10n test 


send me a detailed catalog 


ne of pre equipment 


NAME 








STREET 


CITY STATE 





ELECTRONIC MEASUREMENTS CORPORATION 
280 LAFAYETTE STREET. NEW YORK 12. N Y 


EXPORT DEPT - 370 BROADWAY, N.Y 13. N Y¥ 


new 
Deviees 


FILTERED DC Sl P PL Y, 
Vi continu 


Products ®"¢ ' t 
1 Ave. B & K Mfg Co 
> { \ 


TRANSISTOR ( 


handle Electro 
Labs., rT lLavenswoo¢ 
Chicag 

PROBES, 
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RCA SELENIUM RECTIFIERS utilize modern design—full surface ventilation with no chance of center-core 
hot-spots. Note the corrugated spring-steel separators which provide positive multiple-area contacts with 
each plate. This open construction facilitates free-flow of air and efficient cooling of the plates, and mini- 
mizes the possibilities of overheated components in compact TV, radio, and phonograph designs. 

The one-piece assembly-yoke with the molded mounting stud prevents twisting or squeezing the stack 
during installation. Rigid construction minimizes the possibility of “barrier” breakdowns—gives greater 
assurance of dependability in operation. 

So, when you need a replacement selenium rectifier, ask your distributor for a dependable, long life 
RCA SELENIUM RECTIFIER. Available now in 12 types, ratings from 65 Ma to 500 Ma. 


SELENIUM RECTIFIERS 


Radio Corporation of America® Harrison, N. J. 


) 400 if i 
500 ma ‘compact! 490 ma—«203G1 pose ag 2 250 ma~ #20861] 200 ma «20761 


500 ma— = 20461 21161 #21061 
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HIGH-PAY CAREERS 


IN ELECTRONICS — TELEVISION — RADIO 


Await Men with COMPLETE Training! 


Nationally-recognized, accredited Central trainin 












get you into high-paying career positions in the 2 
time. In addition, Central’s “Progressive Plan” is so art 1 that 
each phase of training you complete qualifies you for a re im- 
portant, better-pay position. In just a few short v are 
qualified for certain basic jobs. Then, with every addit training 
phase that you complete, you qualify “up the ladder’ for more 
advanced types of positions. Central offers complete Electronics- 
TV-Radio training leading to an Associate of Scien e, and 






lect 


qualifying you as an Electronics Engineering Techni 












Thousands of Central graduates have been placed at almost every technical 
level in the electronics industry. Free nation-wide placement ser 


Don’t limit iff! Ger the fact tl mplete 

3 PROVEN TRAINING PLANS taining that can take you just 2s fat a oo i 
(Choose the one that fits your requirements) the electronics technician field. Send Oo 
brochure on your opportunities in | 
















1. HOME STUDY COURSE (with 9 kits of equipment) 
—Qualifies you for diploma, FCC license, and a variety Central offer j 

of electronics jobs (or transfer into advanced resident V E T E R A N S i approved under G.I. Bill 
training). 


2. HOME STUDY-RESIDENT COURSE (with 9 kits of 

























equipment ) —Home study, followed by short period of Dept. Y-106 1644 Wyandotte St., Kansas City 8, Mo. | 
resident training. Qualifies you for diploma, FCC license, 

and a wide variety of Electronics-TV-Radio positions (or | Tell me more about how you can qualify me for a high-pay Electronics career | 
continue with advanced resident training). An accredited . | 
technical institute curriculum. | Name = Age | 
3. FULL RESIDENT COURSE —Qualifies you for Asso- Address = | 
ciate of Science (A.S.) degree and top-pay employment | : 
opportunities as Electronics Engineering Technician. Part- | City a of 

time employment opportunities available for students while | : | 
training. An accredited technical institute curriculum. { If Korean veteran, give approximate dischargs ———ee 
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GUILD SIGNS WITH UNION 

Shops of the San Francisco TV 
Service Guild signed a contract with 
the International Brotherhood of Elec- 
trical Workers, Local 202, virtually 
unanimously. The contract, under which 
shop owners become union members, 
eliminates Sunday work and provides 
for a minimum hourly rate of $2.65% 
for technicians, with time-and-a-half 
for all work exceeding 40 hours per 
week. The union is stated to have about 
1,000 technician members in the San 
Francisco area, including those in non- 
Guild shops. 

Though not mentioned in the con- 
tract, one of the strongest incentives 
for the mass signing was said to be 
the expectation of union cooperation in 
a mass drive against “sundowners” and 
cut-rate shops. Other incentives include 
an apprentice training program, lead- 
ing to a journeyman rating, and a 
“finishing school” program for journey- 
men technicians, with stress on color. 


MOCH RESIGNS TESA POST 
Frank Moch has resigned as _ presi- 
dent of the Television Electronic Serv- 
ice Association—Chicagoland. Mr. Moch, 
who had just recovered from a serious 
illness, left his post for reasons of 
health and the growing responsibility 
of his offices. He stated: “The demands 
of the presidency of NATESA and 
TESA-—Chicagoland have grown _ so 
vastly as to become more than full- 
time jobs. ... On the subject of our 
national group, we hope to hire a 
managing director for our national 
office by early 1957. . .. The work of 
the group needs such a_ permanent 
headquarters executive.” 

Mr. Moch retains the board chair- 
manship of TESA-Chicagoland and, 
for the time at least, is not considering 
resignation from his office as president 
of NATESA. He is succeeded in office 
by Joseph Blink of Blink’s TV Service, 
Chicago, who will act as TESA presi- 
dent till the election in December. Mr. 
Blink has been first vice president of 
TESA-Chicagoland for the past two 
vears,. 


SAN JOSE ASKS LICENSE 

The Radio & TV _ Association of 
Santa Clara Valley has suggested a 
licensing ordinance for the San Jose 
area. The proposed statute would be 
patterned largely after the licensing 
law of St. Paul, Minn., its backers 
state. One proposed section—stemming 
apparently from difficulties with “sun- 
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It’s results that count ... and Kay-Townes 
NEW K-9 offers the best in high 
gain antenna performance. Designed for 
sharp directivity and field-tested over 











entire band under every weather 
condition, the Kay-Townes K-9 is the 
antenna forcolor and black & white. 















Check our all NEW K-3 primary reception 


yer antenna. Top performance assured 
and sure to be a hot seller! 














Both antennaes feature high-quality alumi- 
K-3 num construction and snap-lock system. 


KAY-TOWNES 
ANTENNA COMPANY 
BOX 593 + ROME, GEORGIA 
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MODEL T-751 
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x tn organizatior 
Check these Tenna features, feature by tion of approved 
feature, with any or all other makes and icians, to promote 
you'll quickly agree that Tenna is truly the ing between technic 
antenna for you... . truly the king of all the and better public 

MODEL T-851 conicals. The association ha 
4 Completely pre-assembled. “Presto” Instant 15 mempe! t 

* Mount Assembly opens as easily, quickly as an end of tne year 
umbrella. carry out the aims « 

Now! Polyethylene Cable Anchor takes all tension A recommended labo1 

off of terminals, prevents cable from breaking at k 


been publishe d and 
terminals. bers, as well a 
Models T-781, T-851 and T-751 are equipped with Business Bureau 
famous Tenna Director Bar to improve perfor- . 

mance on higher channels. 
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MODEL T-741 
$529 uc; 


Front Bracket made of heavy spring temper alum- 
inum alloy with High Q molded plastic insulator. 


Rear Bracket is made of heavy gauge aluminum 
to assure long life and resist strongest gales and 
heavy ice. 








Arrays are full size in every respect and of all 
aluminum construction. 


x 


Aluminum elements are doweled to prevent 
whistling and provide greater strength. 


ONO GAWD 


Full line to select from; 8 single array antennas, 
8 stacked antennas and 8 “Do-it-Yourself 
antenna kits. 


MODEL T-781 
$556 LIST 


YOU BUY THE FINEST WHEN YOU BUY TENNA! 


The TEMA nuhciing C. crn 


(back), Ira Masden, 
MODEL T-771 Harold Flood, president; (f 


Cleveland 25, 1 ' ee ard 
$500 LIST M. Hall, secretary; 
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Orchestra (Ballet Suite) 
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ay” First & Only 


AT LAST! ONE Book Gives You ALL The Facts On ALL "book of is Kind 


TRANSISTORS! oe 


Completely Covers Every Transistor Made .. . Diagrams Ove 


200 Different Circuits . Eliminates Guesswork! 
















Now, for the first time, you can get full facts on every type of transistor circuit 
ll from one book! Completely covers control circuits, amplifiers, receivers, test 
instrument wiring techniques, special purp¢ circuits and much more. 430 fact 






packed pages; more than 200 circuit diagrams; dozens of how-to-do-it llustrations 
Coyne’s new TRANSISTOR CIRCUIT HANDBOOK is a quick, easy-on-the-job 
reference book that covers in full detail just about every type of application 
nvolving transistors—the tiny, amazingly versatile successor to vacuum tubes. Every 
major transistor manufacturer has contributed circuit and component data to this 


l 
} 


book. YOURS ON 7 DAY FREE TRIAL 


1 Te Miiciote! : 
You must see Coyne’s TRANSISTOR CIRCUIT HANDBOOK to believe that one 


book can contain such complete, easy-to-under id information So we'll send you in Down to Cases! 4, 
a copy for FREE trial! Send no money. Just m he coupon. TRANSISTOR HAND- 



































BOOK will be rushed to you at once. After 7 days, send either $4.95 (plus postas 
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MEET THE | Educational Book Publishing Division 

grit COYNE ELECTRICAL SCHOOL, Dept. Aé-T1 
‘ 500 S. Paulina St., Chicago 12, Ill 
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Check hers if you are enclosing $4.95. We pay postage. } 
7-day money back guarant 





COYNE ELECTRICAL SCHOOL 
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PHAOSTRON 


PROBE-LITE 


ILLUMINATED TEST PROBE 
SELF-CONTAINED 
SEE WHAT YOU ARE TESTING! 


It is just like having an extra 
hand. Simply insert the probe 
from your tester into the jack 
of the Probe-lite and the Probe- 
lite becomes alive to instantly 
give you a brilliant, pre-focus 
spotlight on the area that you 
are testing plus a long, extra 
slender, probe tip for making 
electrical contact in difficult 
places which previously were 
inaccessible. It could pay for 
itself the first time you use it. 
Hurry, call your distributor 


today! 


PWAVSTRYA 


PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pasadena, Calif 
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The English Madrigal School 
Deller Consort 
Bach Guild BG-553 


Folk Songs of the Frontier 
Roger Wagner Choral 
( apitol 


Fiesta 
Carmen Dragon conducting the 
Hollywood Bowl Symphony 
Capitol P-8335 
Capitol hits the jackpot 
howoff and demonstrati 
t about everything needed 
worth the cost, plu 
isic that should 
rom all but the n 
The high-high tir 
are very 
rly positioned at the 
ey belong. The t 
There are 
1 with sharp attack 
lient kettledrun B 
for transient response 
The definition is exceptior 
band 1, side 1 (Aragona 
examples of practically eve 
to a big ymphony. The 
and exceptionally 
and trumpet Several treme 
peak are extremely well re 
most grooves of side 1 (Ment 
la Macarena). The Chipa 
lovely contrast of ba 
natural balance. In_ the 


ito passages contrast wit 


Thirty-five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK, Founder 
Modern Electrics 
Wireless Association of Ame ) 
Electrical Experimenter 
Radio News 
Science & Invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 








Some targer libraries still have copi f ELECTE 
a ¢ ¢ 


EXPERIMENTER on file 
In October 1922 Science and Invention 
(formerly Electrical Experimenter) 

Radio Typewriter Is He 











State 


new 
Tubes 
[= Transistors 





With a lull in new transistors, tl 


onth’s crop of new announcements I! 
ludes conventional receiving TV tube 
1? iproved versions of olde r type and a 


eries designed for auto use. 


5CL8, 6CL8, 5CM8, 6CM8 

Four new nine-pin miniature tube 
for use in black-and-white and color 
eceivers have been announced by Sy 
vania. Designated 5CL8, 6CL8, 5CM® 
ind 6CM&, they are general-purpose 


multiunit types for a variety of appli 
ations. All four have controlled heate 
warmup time for service in erie 


eater tring receivers, the 5CL& and 
5CM& being 600-ma and the 6CL8 and 
6CMS&8 450-ma series-string types 


The 5CLS& and 6CL& are. triode 
trodes intended as oscillator—mixers 
vhf tuner Each tube’s section ha 


own cathode. Eliminating the shield 
{ beam plate, both may be ised ad 
antageously where it is costly to pr 
the usual double-cathode t 


The 5CM& and 6CMB8 are high-mu 
des, harp-cutoff pentode Phe 
ventode ection of each tube feature 
high transconductance, sharp cutoff 
ind low. grid-l-to-plate capacitance 
and they may be used as if, video o1 
amplifiers as well as reactance 
tubes. With the comparatively low grid 
to plate capacitance, the pentode SE¢ 
tions are desirable for narrow-band 
high-gain amplification into a relatively 
high-impedance load such as the sound 
if in television service. The triode sec- 
tions feature a mu of 100—an outstand- 
ing characteristic not found in the 
currently available  triode—pentodes. 
They have a wide variety of general- 
purpose applications as syne ampli- 
fiers, separators and clippers, age and 
audio amplifiers. 


12-volt auto radio types 

Seven new receiving tubes, for use 
in automobile receivers in which tran- 
sistors are used in the output stage and 
in which electrode voltages for both 
the tubes and transistors are obtained 
directly from a 12-volt storage bat- 
tery, have been introduced by RCA, 
Such receivers are available in many 
models of 1957 automobiles. 

The 12AD6 is a pentagrid converter 
if the seven-pin miniature type in- 
tended for use as a combined mixer and 
oscillator tube. 

The 12AE6 and 12AJ6 are multiunit 
tubes of the nine-pin miniature type. 
Each tube contains two diodes and a 
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FOR COLOR TEST: 


Another tlycon 
test help... 





ity aio 


MODEL 622 5” SCOPE 
with automatic trig- 
gered s\ eep, first really 
new scope development 
in years. Fewer adjust- 
ments, no sync problems. 


please, Name___ 
for Catalogs Address 


616 and 622 J 
L 


There’s just one way to test 
the new color TV sets... 
WITH NTSC COLOR PATTERN. 
That’s what Hycon’s Model 
616 Color Bar/Dot Genera- 
tor offers...a// standard 
colors, sequences and pat- 
terns easily selected and 
graphically shown in actual 
color right on the control 
panel. For color TV, get 
ready ...GET HYCON! 


“Where Accuracy Counts” 


COPE tLecTRONICS, INC. 


A Subsidiary of Hycon Mfg. Company 


321 SOUTH ARROYO PARKWAY 
PASADENA, CALIFORNIA 


HYCON ELECTRONICS, INC. Dept 
P.O. Box 749 Pasadena, Califo 


Please send me the new model 616 a 
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NEW TUBES AND TRANSISTORS 
medium-mu triode in « envelope and 2N218, 2N219, 2N220 vision cameras, the ¢ 


intended to |} torn t ‘omb a . ie = ‘ ‘ . ‘ 
itends e combined Flexible-lead versio: imultaneous pickup 


inctions of am detection, of amplifl- °2N139. 2N140 and 2NITS si subjects to be televiss 
cation and ath olum control. employs three 6326-A 
The 


ibe In automobile 


; : ; ; transistors of the germa | 
L2ZAE6 is alse lia i trigger alloy type, RCA’s INFPIR, PN ) and channel to produce 
n . itilizing 2N220, respectively, may necessary for the for 
station z : 


television image 

The 6326-A is also 
black-and-white TV 
film or live pickup. In ¢ 


or welded into the a 


The 12AF6 and 6 a Each 


is hermetically 
metal envelope with ex 
type + 
, coating. 
ampiiner r ONTO . " black-and-white ser 
The 2N218 is designed ‘ vy for c% : . : is 
picture of hig 


Th IER «a nir nin mil vulti — > . } 1 
The 12F8,a tall , 155-ke if amplifier Be. 93 


I 
1 if 1 t 1lodes id us “ P , P 
unit tube containin » diodes and a provide a power gain of 3 tne capability is about 600 
+ +} 


! it ito ventod in on ivelope, J y 

remove- pe = + ke in suitable common-emitter circui Utilizing a photocor 

. is mechanica its light-sensitive element 
t to ‘ j oO ifie > + a 

detector and ave audio ; I ; ie 2N218 but has characterist ; requirés illumination I 


remote-cutoff char: Istl the 


is intended for u a combined am TI 2N219 
ic as «~ ‘ 


to those required for 
film cameras. Its res; 


; the requirements 
pentode section makes possible a wide 


] 


. mixer—oscillator app 
range of volume control 
( 


spllingee — standard AM broade: a ‘ entire visible spectrun 

stage and supplements the ave of the rf tures a conversion power gain of 3 tube to translate colo 

=e a db at the center of this band wher when operated in a c 
hee 12K is a high-perveance power in suitable common-emitte1 reuits. appropriate color filter 

tetrode of the seven-pin miniature type The 2N220 rangements. 

The 6326-A is un 


changeable with the ¢ 


- is a low n¢ 
using grid 1 as the space-charge grid 
and grid 2 as the control electrode. It 
is designed specifically as a driver tube 


tended particularly for 
amplifier or input stages « 
ized audio amplifiers oper: 


SI r hig jut power at low dis- . _ % 
to supply high input power at low « extremely small input signals. » @) "Avalanche" diode 


tortion to the transistor in the output , 
Ph ngh ; : ; ceptionally low wide-band noise 
stage. This tube is also intended for . . . le, 
t} : ; bil (6 db maximum) permits the design of - diod hick } 
use as le relay ide in automobdue re- . . . ot diode which exhibit 
“s ee low-noise audio amplifier systems which . oe 
, ; , “hs reduction in impedance 
operate directly from low-impedance ae 
specific inverse voltage 


nounced by Bell Telept 
yet in commercial pr 


The avalanche diode 


ceivers using automatic station-selector 
circuits. Because of its high perveance, 
the 12K5 can supply high space-« harge } 

: ih tee I 5 crophones and magnetic pickups with- 


grid current and high plate current : 
; , out an input coupling transformer. ; 
with only 12.6 volts on the plate nevertheless extremely 


Each of the seven types has a 12.6- is useful in voltage res 


volt 0.15-ampere heater except the 6326-A Vidicon trol devices, as a voltage 
12K5 which has a 12.6 volt 0.4-ampere A small camera tube intended ment and in signal ci 
marily for use ‘ompé lor tel protective element. 


Watch ; 
a Pome Fewer 
jobbers... —? o 


TAA SME Our Reps will be GARAGE 
ELECTRONIC TOOLS [Rregeeaepnaetoed November DOOR 


ever offered the industry RADIO- OPENER 


ELECTRONICS 


low-level devices such as magnetic mi- 
, 


heater. 


— 
, On Sale Opens Garage Doors 
Smitty — 5 sizes Tension Tweezie Magic Tips — 15 sizes . 

October 25 AUTO-matically 








Tube Pullers Alignment Tool Tri-Tap ‘'3-in-1" 
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Reg. Screwdrivers Nut-Drivers—15 sizes mention 


——§*_ta? RADIO. ais 
a At All Distributors 


ELECTRONICS 


Slug Retrievers Too! Kits Hex Drivers—10 sizes manufactured by 


s 
HUNTER | ac: roots in sizes when you PoimacF comm” 


- TO FIT YOUR SPECIFIC ._ Chi 
-TOoOLs NEEDS! TOOLS DE. 4727 N. Damen Ave., Chicago 25, Il. 
SIGNED FOR THE ELEC- answer monufacturers of electron equipment since 1928 


Box 564 
TRONIC INDUSTRY. por i 
Whittier, California enpert: Sener ee 
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NEW TUBES AND TRANSISTORS (Continued) 

The diffused 
have ance and 
capability than have been 
iilable. Breakdown vol 
trolled 


500 volts by 


junction ilicon diodes 


lower imped higher power 
previously 
can be 
about 5 to 


im- 


tage 
range of 
junction 


con over a 
controlling 
purity gradient. 

Current about 
10 volt 
impedance 1s 
ohms for currents in 
range and can be about 

ohm for high current 
units are not yet on the 


to breakdown is 
rated at 


prior 
1 wa or less for 
and above. At breakdown, 
reduced to a few 
the milliampere 
a fraction of an 
surges. The 
market. 


units 


The photo 
ava 
breaks 
of dissipating 
ate heat sink. 


ect Is 


shows a medium-power 
under test which 
20 volts and is capable 
6 watts with an appropri- 
Abruptness of the ava- 
seen on the trace. 


lanche diode 


down at 


lanche eft 


6903 multiplier phototube 
A 10-stage 
plier phototube 
the detection 
traviolet 


head-on of multi- 
intended especially for 
and measurement of ul- 
radiation and other applica- 
tior involving low-level radiation 
has developed by RCA. 
The 6908 i with a 
which transmits 
untraviolet re- 
2,000 


type 


been 


sources 
constructed face- 
plate of fused silica 
radiant energy in the 
gion down to and 
stroms. It various — fé 
viding high 
time of only a 
second which 
scintillation 
Jecause of its 
from about 
the 6903 is 


below any- 


has atures pro- 
esolving 
small fraction of a 
commend its use in 


counters. 


efficiency and a 


spectral 
2,000 to 6,500 


respon e 
angstroms, 
suited for use with 
anthracene 
such as thal- 


well 
phosphors 
and in org materials 
lium- sodium 

The 6908 is 
feeble photoelectric 
at the cathode by a 
100,000 


ranic such as 
anic 
activated iodide. 

multiplying 
current produced 
median value of 
Dimensions are: maxi- 
mum diameter, 2 5/16 inches; maximum 


; 
length, 6 9/16 inches; weight, 
7 ounces 


6879 

4 miniature decade 
counter tube, the been de- 
veloped by Sylvania for use in fire con- 
trol equipment. The tube has three 
athodes (numbers 0, 8 and 9), 
ind provides an output of at least 15 
volts. In standard circuitry the fre- 
quency range is zero to 5,00U pulses per 
second—up to 10,000 with special cir- 
cuitry. The tube features low power 
requirements and very long life. END 


capable of 


times. 


ove! all 


cold-cathode 
6879 has 
new 


out put ( 
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Time 
for 
Replacement? 
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SPEAKERS 


We GUARANTEE you speakers that are built to be the finest 
exact replacement speakers. We stand behind each and 
every speaker with a 100% guarantee against any 
mechanical or electrical defects for one full year. 


OXFORD Replacement Speakers undergo a rigid inspection 
to make certain that they are as good or better than the original 


speaker. That’s why more servicemen are switching to OXFORD 


when it's time for replacement. 


Illustrated literature is available without obligation. «+. 


. at better jobbers! 


OXFORD ELECTRIC CORPORATION 


Distributor Sales Division 
556 West Monroe Street, Chicago 6,III. 


tn Canada: Atlas Radio Corp., Ltd., Toronto 


Export: Roburn Agencies, New York City 


CARTOONS 


RADIO-ELECTRONICS pays $3.00 for 
work. 
RADIO- ELECTRONICS 154 W. 


CUSTOM HI-Fl TONE ARM 


w—Low MASS DESI 
‘ 

* NEW—INoIvioUALLY ‘CALIBRATED OFF. 
SET ANGLE ANI OVERH ANC 


* NEW- MICROMETER TYPE COUN- 
TERBALANCE irate 


* NEW—LONGER 
LENGTHS Axsu 
* I-gram ‘ dist 
tracking 
* Low-friction nylon 
beorings — Any 
* Custom hand-finished length 
satin aluminum . 
CHOICE OF THREE LENGTHS 
16” 18” 21” Overa 
Available at better Hi-Fi 


Vovea 


deolers or write direct 


Se. 


4404 W.22 ST 
PANAMA CITY. FLA. 





14 St. 


vood cartoor 


New Y 


CONVERT TO COLOR We 


COLORDAPTOR 





$1.95 


Sn" $19.95 1.2 $20.99 





COLORDAPTOR, 3471 Ramona, Palo Alto, Calif. 
ne oul 
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The FIRST really 
STATIC-FREE, DUST-FREE 
NOISE-FREE CARTRIDGE 


NOW AVAILABLE 
IN TWO SERIES: 











1. 


Fen-tone ¥ A} STANDARD 


Professional 8-pole magnetic cartridges, 
reversible and single play cartridges for 
all modern plug-in shell record players and 
changers; and 


2. 





stanc 
DS A-+SPECIAL 


Professional 8-pole magnet cartridges 
single play only for all professional tran- 


scription arms 


Standard and Special series available in 
two impedances: 350 ohms & 72 ohms to 
suit high-level (350 ohms=—30mV) or me- 
d um level (72 ohms 


phono inputs. 


10-15 mV) magnetic 


Leading audio critics comment: 
MONITOR — RADIO-ELECTRONICS: An ex- 


remely fine value Remarkably good on old 
18 rpm shellac records with a unique and 
exclusive feature — strip of radioactive foil 
built into the cartridge to neutralize static 


charge on records 


J. B., BENTON HARBOR, MICH.: ‘They are 
absolutely magnificent. | w recommend it to 
everyone | know as being THE CARTRIDGE!" 


ONE DEMONSTRATION WILL CONVINCE 
TOO 


YOU 


Audiophile Net Prices 
Standard Special 


Single (LP or ST) Sapphire $9.30 $11.60 
Single (LP or ST) Diamond $21.30 $24.20 
RS Dual Sapphire $9.78 None 


RG LP Diamond/ST. Sapphire $21.78 None 


“a FREES 1956 Zerdone cota- 


log. The above are only samples of 
the many terrific values in the new 
1956 Fen-Tone Hi-Fi catalog includ- 
ing mikes, tope decks, cartridges, 
record changers, silent listening 
wie ai devices, etc. 


FENTON COMPANY 


15 Moore Street, New York 4, N.Y. 


5 TR 0, 








J tt, 
Sold through better , 
Audio Distributors. 


See yours today! 











West of Rockies, 
prices slightly higher. 


ea 
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ANTENNA END EFFECT 


I 


In designing antennas with half- 
wave radiators, the length of the radia- 


tor is usually computed from the for- 
Yu I 


mula 492K /f when the length is desired 
in feet or 5,904K/f for length ii ches 
when f is the frequen j megacucles, 
I've seen different formulas and appli- 
cations u he re K varies fire ” ab f 0.98 


to 0.80. Where ca ] find data for 
determining the correct alue for K in 
a given application Vv. H.. Wash- 
ngton, D.C. 

A dipole is one-half wavelength long 
(electrically) at its resonant frequency. 
Its electrical (free-space) engtl l 





equal to 5,904/f, where f is ir 

length is in inches. Its physical 
(actual length in practice) is somewhat 
shorter due to capacitance te ground 
and because radio wave travel more 
slowly through or on the s I e of a 
conductor than in air, It these and 
other factors that are | ed and 
called f d effect. 

According to Arnold B. Bailey (TV 
and Othe) Rece ng inte the 
shortening factor K is determined by 
the design frequency and the n- 
ship between the cross-sectior and 
length of the radiator. K decreases as 
cross-section and freq lency ncrease. 
Thus, K may be 0.95 for a ntenna 
made of ordinary wire and 0.80 or less 

EXAMPLE: Consider a rod or 

as a half-wave radiator for 
11,808 

Physical length (inches) = K 
11.808 

1 


39.36 | 1 


34.59 inches 


If we use a l-inch diameter radiator, K drops to around 0.84 


length becomes 33 in hes. 


TRANSCEIVEE 


} ° 
eliminator 


I have a small radio transceive) 


| operating from 90- and 1.5-volt bat- 


teries. I want to build a small battery 


for a 
diamet 


The 


from t 


where 


ex} re 


uhf 
tubing or rod 


er 


antenna ma 


shortening factor 


he 


rs 
sed 


formula 


és + 2 


he periphery 


as a fraction 


or electrical wavelengtt 


the shape of the cross 


conductor. 


P is equal t 


7D 
for conductors of cir 

2R89 
for conductors wit} 
tions and 

1.6W 
for strip type radiat 


cross 


an 


section whe 


one-tenth 


In the formulas abo. 


in inche 
in he W 
nehe and 
full wave 
Therefore, 
wavelengt 
or 5.404 
tube 0.5 


a 1]50-me 


1.5708 





11,8 


O8 


150 


.0199 


S 


one side 
the width 
the elect 
in inche 
the formula 
(free-space) 


‘ 


inch aii diame 7 
antenna. 


0.141) 


% SUPPLY 


, 
and use plug 


for connecting it to the 


fteries 


are 


automatically 
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the capacitor you DREAMED about is HERE! 


this ONE new ceramic capacitor 


does the work of FIFTEEN 


NOW . 
valine r nd j ] > n ry! “me | 

value and standard value ceramic replacements with a 
few Sprague “*Universals’’. Just four of these remarkable 
new capacitors take the place of forty-two regular 


you can handle a big percentage of special 


capacitors, With capacitance values from 400 yuF to 
015 uF. You can also use them to replace molded mica, 
ceramic tubular, and paper tubular capacitors in many 
bypass and coupling applications 

Sprague ‘“Universals” are easy to use! No complex 
arithmetic involved. One look at the handy reference 
card packed with each capacitor tells the complete 
story... which “Universal” to use... how to wire the 
leads for the capacitance required. 

Type UHK-1, with seven needed values from .001 to 
004 uF, is a High-K capacitor for use where rated 
capacitance is the lowest value permissible. Type UGA-1, 
with twelve values from .0004 to .0013 uF, is a general 
application unit with a capacitance tolerance of + 20%. 
UHK-2, covering eight values from .0025 to .015 yF, 
is a High-K capacitor like UHK-1. Type UGA-2 covers 
fifteen values from .0006 to .0027 uF, and is a general 
application unit with a +20% capacitance tolerance. 

Put Sprague “Universal” ceramic capacitors on your 
‘want’ list now. Ask for the handy sized kit that fits 
your pocket or tool box. Your customers won't ever 
have to spend another night without television for lack 
of a simple ceramic replacement. 


don’t be vague ...insist on 


Sprague Products Company e Distributors’ Division of the 
Sprague Electric Company e North Adams, Massachusetts. 
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A FEW EXAMPLES OF H 
MEET 90% OF ALL CERAMI 


For .0004 uF 
Cut leads 2 and 3 fre 


14 


leads | and4a 


For .005 yF 
Cut leads 2 and 4 from a UGA-1 


leads 1 and 3 as terminal 


For .001 yF 
Cut lead 2 from a UGA-2 “Unive 
to lead 4. Use leads J and 4 as te 


For .002 uF 
Cut lead 4 from a UGA-2 “Univers: 
to lead 1. Use leads 1 and 3 as term 


For .0033 uF 
Cut lead 4 from a UHK-1 “Universal 


to lead 1. Use leads I and 2 as termi 


For .0O1 uF 
Cut lead | from a UHK-2 “Universé 
to lead 2. Use leads 2 and 3 as terminal 


For .O15 uF 
Solder lead 3 to lead 1 on a UHK-2 
Solder lead 4 to lead 2, Use leads | and 2 


SPRAGUE 


world’s largest capacitor manufacturer 
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gram shows the 
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[ The diagran he 
tN SERVICE = tery eliminator : 
dashed lines ind 
TELEVISION ¢ RADIO ¢ ELECTRONIC 
=A 
Learn to handle ANY 
job easier, better and 


lots FASTER this modern 
professional way! 








~2 9 6 
ONLY *12 FOR THE COMPLETE TRAINING You Save $125 


THESE two ge, fact-packed Ghirardi training the toughest subjects so easy o understand, 
bool ike it « y for < 


radio an 


TO XMITTER GND BUS 





ch of these two books is entirely new, come 

uv modern in every reapect N T a re-hash 
old outmoded material. ogether, they form 
omplete service library itter 


minimum cost! 
eady have g 


Ghirardi training 
T understand every w 


either as a complete 
ndy reference for 
10 want to look 
cause it make ver ew and faster methoc 


Learn all about Circuits ... AND WATCH 
SERVICE Dipraqrnagephengl pomaeedtingray 


Years of experience p! 
f talks with ser 
3 cnevedl to Mr 


Radio and Television 


Receiver ndously plifies ‘ont wert 
CIRCUITRY AND f er with less . ting—and make 
OPERATION r > bargain ! 

By Ghirardi and Johnson sUeSsSWw é inate ae 38 
669 pages, 417 helpful tarting with ar a FM Dp ination 


oe “Complete Training in MODERN added to 
PROFESSIONAL SERVICE METHODS ages ape 


plies should be ad 
This big book makes the tougt : : voltage under load. 
ce ol easy, make the ea ! + 
inch! A supply, be 
lly, Radio & Tele n Re ohm resis 
ce rROUBLI SHOOTING ° , 
AND REPAIR is a complet de oa ‘ jJumperes 


lern profeasional methoe : ay. é when the 


TATTOOING 
While 4) walt 


) me, You'l lee PRACTICE Or leave your skin 
Radio and Television : . © explain - ) 
Receiver - ' - 1 i) D A Y : 
TROUBLESHOOTING Stey , EE ; 
AND REPA . 
ee 1,_ oe ee ee ee ee ee ee ee FR * 


822 pages, 417 clear i De ot. RE-106, RINEHART & CO., INC 
illustrations: Price $6.75 232 Madison ete New York 16, N.Y 


SPECIAL abe 


money- 
saving 


OFFER ! 


Sove $1.25 by ordering 

both of the above big 

books. Make your service 
library complete! 


Check here to order books singly: 
Radio & > Tv 
Cincutray. e “OPERATION TROUBLESHOOTING & REPAIR 


Check here for MONEY SAVING COMBINATION . . . SAVE $1.25! 
315.85 Bathe 10 


OUTSIDE U.S.A.—$7.25 for TROUBLESHOOTING & REPAIR book; $7.00 
for CIRCUITRY & OPERATION: $13.00 for both books. Cash with order 
only. Money refunded if you return books in 10 days 

Se ee ee ee ee ee ee ee ee ee ee ee ee ee oe 
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“I'll never forget her—my first color 
job!” 
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INDEPENDENT SCIENTIFIC SURVEY 


PRECISE MODEL #111 PROVED 


“BEST COMMERCIAL TUBE TESTER 
AT ANY PRICE” IN INDEPENDENT SURVEY 


1i1K (Kit form) 


$'79°° 


1tIW (Factory Wired) $139.95 


including carrying case and cover 


Now Only... 


Prices slightly higher in the west. Prices and specifications 
subject to change without notice 





pre cise 


- Model = 
MUTUAL CONDUCTANCE AND EMISSION 


TUBE TESTER 


An independent scientific survey 
conducted by an impartial testing 
laboratory confirms what pur- 


chasers already know: “The most 


advanced, the most complete 


tube tester and the best priced is 
made by PRECISE DEVELOPMENT 
CORP., Oceanside, N. Y 


NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY 


@ Checks both emission and 
mutual conductance 

@ Checks all tubes in 
aid, miniatures 

e@ Six different plate v 

e Different grid signa 

@ Simplified Short che 


CHECK THESE ADDITIONAL ‘specs’ TALK TO YOUR JOBBER 
AND TO ANYONE WHO HAS THIS spcrinignpcattaie TUBE TESTER. 


The Mode! 111 is the only single commercial tube F MENT 

tester that checks ai! tubes for both EMISSION and arge ete 
MUTUAL CONDUCTANCE separately. Filament current ales f 

is measured directly on large meter when checking 

a VOLTAGE SAPPER tube. NEW, MODERN DESIGNED clud 

ROTARY SWITCHES allow you to check each tube sions are made 
element individually NEW TYPE Single Rotary switch RT's can be 
for complete short checks. The 111 makes ali BIAS PTA 


SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY! 


WRITE FOR CATALOG RE10 


THE FINEST KIT AND WIRED TEST EQUIPMENT 
DEVELOPMENT CORP. oceansipe. NEW YORK. USA 





etter TV 
icture 
vality 


black & white 
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114-005 SINGLE BAY 
WI 


! 1 
also available: 


114-322 TWO BAY ARRAY 


For over ten years the AMPHENOL Inline has proved that quality pays 
off! Electrically and mechanically superior, the Inline has provided 
outstanding black and white pictures for more than a million satisfied 
set owners. Inline installations of yesteryear or today are ready for 
color. With color’s critical demands, the electrical and mechanical 
features of Inline quality are required. For example, gain variation 
over the color modulation band for each VHF channel should not 
exceed +0.75 db. The Inline measures: 








Channel Gain Variation /db Channel Gain Variation /db 

2 +0.40 8 +0.08 
3 0.06 9 +0.04 
4 +0.12 10 " 

5 +0.27 ll 0.20 
6 +0.20 12 0.30 
7 +-0.20 13 +0.30 

Use the Amphenol Inline and you are using the finest! 
er sue u PATENT 23,273 


CTD 


AMPHENOL ELECTRONICS CORPORATION 


chicago 50, illinois 











HIGH-VOLTAGE. PRECAUTION 
It is dangerous t Ise } 

probe with vacuum-t 

volt-ohm-milliammete 

open or loose connect 

other than in high-v 


The probe and mete 


; 


cit and any break 
the entire supply v 
break This could 
lead to the chassi 
flexing of everyday 
high V t \ 
mete ha ir 
rece r. Thu he 
the ndition of ne 
using a hig 
only one hand at a 
There anoth 
the proper grounding 
cha l The groun 
circuit with the re 
high voltage beir 
pressed acro th 
ige filter capa 
tl rV set; th 
capacito! fron 
line to the cha I 
capacitor will not 
or better. The 
through the commor 
Pete Villa 
MAGNAVOX 350 CHASSIS 
This set had a syr t 


which could be Variet 
by the contrast cont 
picked up by the 

cable (see photo) whl 
the video peaking 

was sufficient to penet 








DEVELOPMENT CORP. ocEANSIDE. NEW YORK. USA 









ais, tas sn won wo serous oe | OO BIGGEST AND BEST EVER 


remedy was to reroute 
cable away from the video output and 
dress the coils away from the cable. 
Peter Milliano 
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AC—DC OSCILLATOR DRIFT 

A battered old set came into the shop 

-an ac—de prewar model. Aside from 
a ‘missing dial cord and considerable 
hum, there was a very noticeable oscil 
lator drift. Examining the underchassis 
in the vicinity of the oscillator coil (see 
photo) quickly revealed the trouble. 




































The diagram shows the circuitry 
involved. The filter resistor was bent 
over against the two mica capacitors; 
one the oscillator grid leak capacitor, 































CONV 
oe | | ‘2 PAGES 
t— - | OF BARGAINS 
2 S fy] =|. (=) NOTIN ANY 
JE F 3/5] | OTHER CATALOG 
vr? 3 |3 GRID RES TUNE’ a —_ antl 
HEHE AA es 5, PO 
RECT > Chri TORS, CGREEERS 
FILTER RES Rf 
AA 
+1 .* B+ 
— 
B+YAUDIO = | ‘ 
the other the padder. One of the defec- is ' BURSTEIN-APPLEBEE CO. Dept. Ss, 
tive filter capacitors was drawing : 1012-14 McGee St., Kansas City 6, Mo 


excessive current through the resistor O Send Free B-A Catalog No. 57} 
and overheating it. The resistor, in 


turn, heated the two mica capacitors, 


2054 coupoy™\ 
Today! . 


changing their value, and_ the set © ¢ 
drifted. 4 —_” ‘= 
~~ ~ 53 ' 


Replacing the filter capacitors and 
placing the filter resistor in a more 
favorable position cured hum and drift. 

James A. McRoberts 
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INVENTORS | ENGINEERING > 


AC—DC RECEIVER HUM 


In the majority of late-model ac—d a REGISTERED PATENT B.S. DEGREE “xy 
receivers, the common negative Book and ATTORNEY IN 27 MONTHS : = 


P » ASSOCIAT MINER 
isolated from the INVENTORS RECORD «= {ATE ENO 


without obligation 


‘ radio 
return § circuit 1s 


c s hy ; an: ) le 7] i 

hassis by a capacitor. When there 1 Patent Attorney & Advisor 

leakage between the pilot lamp assem GUSTAVE MILLER U.S. Navy Dept. 1930-194 
bly and the chassis, 60-cyele hum i WASHINGTON 4, D. ¢ PATENT LAWYER 


ometimes introduced in the grid cit 


. a defective DOWER TTS ry 


cuits, giving the effect of 





7 + INDIANA TECHNICAL COLLEGE 
filter capacito} If bridging the filter E-Z ; 
t 17130 E. Washington Bivd., Fort Wayne 2, Ind 


capacitors fails to eliminate excessive ‘ ch 
line hum, inspect the pilot-lamp assem i DEGREE | 
bly for dust accumulation or defective Elect 
insulation that may be providing a The most for $I = 


leakage path to the chassis.—Warre? Y& fS/ iM . ¢ mm, Ken " 
J. Smith 
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The Equation that Shook the World! 


A hasty scrawl on a scrap of paper ushered in the Atomic Age. Through 
this equation, Dr. Albert Einstein revealed to mankind the awesome 
secret of atomic fission, with all of its tremendous power for good or evil. 

This is the kind of a world we live in... a world where knowledge is 
power in a truer sense than ever before. It is an exciting world. 

Univac® has added a new dimension to the world of science, process- 
ing data with a speed that crowds many lifetimes of research into a 
few hours. 

Squarely in the midst of this exciting world are the engineers and 
scientists of Remington Rand Univac. Their potential for growth and 
achievement (and the rewards that go with them) is unlimited. You 
can be one of them. 


Immediate Openings for: 
FIELD LOCATION ENGINEERS with a college degree in a scientific or engineer- 


ing field and experience in electronics. Extensive electronic background may sub- 
stitute for some college. Many opportunities for rapid advancement. 

FIELD LOCATION TECHNICIANS with technical school background and prefer- 
ably some experience in electronics. These positions can lead to full engineering 
responsibility. 


Send complete resumé to: 


Remington. Mand. Univac. 
® Registered in U. S. Patent Office 


DIVISION OF SPERRY RAND CORPORATION 


Mr. Phil Wilson 
Dept. SO-10 


1902 W. MINNEHAHA AVENUE « ST. PAUL W4, MINNESOTA 
RADIO-ELECTRONICS 
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TECHNOTES (Continued) 


MULTIVIBRATOR PLATE LOAD 
Sweep instability frequently results 
from a change in the plate load resist- 
ance of multivibrators. A typical cir- | 
cuit (see diagram) is in the DeWald 
model ET-170. This trouble arises 
where %2-watt resistors are used as 
plate load resistances. They overheat 
and change value considerably, usually 
higher. Once having changed, the 
resistor is seldom stable so do not shunt 
HORIZ FREQ 
4 


OK « 
JUV 

Se GEENA db.i..d ” 
4 + 

> 0043-20 


7 ? PLATE LOAD RES 
5.6K SPLATE LOAD [80K @ OF TUBE SECTION 2 
. RES OF TUBE 


TO HORIZ OUTPYT 





SECTION . — 
. 4¢ jy 
330pyt 
FROM - 6SN7-GT 
— e- HORIZ MVB 
PHASE DET! 





— 
3 P 
| 
ole 


with another resistor as a cure. The 
remedy is replacement with a 1-watt 
resistor. The most frequent offender is 
the load resistor of the normally on 
tube which has a long duty cycle. 
Both horizontal and vertical multi- 
rator oscillators may be afflicted. If 
you get a set to repair with a changed 


lue in either half of either multi- 


} 


vibrator, change all plate load resistors 


to 1 watt.—A. Philip Monroe 


RF INTERFERENCE 
Cases of rf interference have been 
reported on the J-21 custom chassis 
172, 473, 476 and 477. The trouble has 
appeared on channel 6 and occasionally 


VIDEO AMPL 
12BY7-A 


4 \_- CONNECT 





3RO IF AMPL | 
3CB6 
on channel 7. In some cases it is caused | 
by if harmonic radiation from the sec- 
ond detector back into the antenna in- 
put. If this is the cause of the inter- 
ference, it can usually be corrected by 
removing the second detector ground 
lead, connecting it to a new chassis 
ground point.—Crosley Service Instruc- 


tions 


PHILCO 48-1000 
Faulty synchronization in this model 
is often due to leaky coupling capac- 
itors in the syne circuits. Replace each 
one with a good-quality 600-volt unit. 
—Marty Britt END 
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SPECIFICATIONS: 

Power Output—30 watts @ 1% 1M 

Peak Power—45 watts 

Output Impedance—4, 8, 16 ohms 

Frequency Response— + 1 db 10-40,000 cps below 28 watts 
* V2 db 20-20,000 cps 

Hum—Minimum volume—120 db below rated output 


Controls—(6) Function selector, loudness, bass, treble, leve 


set, 5 position level compensation control 
Tone controls 16 db @ 50 and 10,000 cps 





ARKAY 
Model 
HFT-7 
Hi-Fi 
AM-FM 
Tuner 
V ate esig 
23 Extremely low noise characteris bility with extre y 
= tic. Automatic frequency control haracterist A. G 
ee with provisions for AF erase result r 
Allows pinpoint, high selectivity haracte T 
Stuning. Foster Seeley discrim- chassis truct 
sinator, high efficiency AM loop tr heate VE 
stick antenna and temperature a] retrace blankir 
mpensated oscillator rcuit many more feature 


less cover $29.95 


Pius 10° fed 





ARKAY 
RADIOS 
ARKAY Model FM-6 
; FM Receiver Kit 
Arkay manufacture } nple aps 
of rad Ss unmat hed n the tx reme y ens t v 
ndustry in quality and perform J und 1g! . 
ance. They include: transistor roster-seeley LU 
= portables, table models, mult Temperature compen 
band receivers, portables, and tor circuit. 3 t 
many other models. There is cer tag A er 
tain to be one to fit your give top selectivit 
requirements : tivity 
Pius 100 


Write today for full details on the remarkable units 
our catalogue ABSOLUTELY FREE along with the name of you 
to Dept. RE-10. 


e field 


i. ; ’ ag 





introducing 





ARKAY Model FL-30 


Hi-Fi Amp & Pre-Amp 


Feat f with a 
f Pick master 
' fide 
uct . rome 
af) labe f et 
€ hinet 





$79.50 





ARKAY 
Model B-8 
Hi-Fi 
Speaker 
System 
$35.95 
‘ 
~” 
ARKAY Mode! PR-3 
Personal Portable 
; $12.95. 
ARKAY Y eive 
r nearest ] day 





What articles would you like to see published in 
RADIO-ELECTRONICS 


Maybe you're the man to write them! Ask for an Author's Guide 


RADIO-ELECTRONICS 


154 W. 14 St. 


New York 11, N.Y. 





For All Your 


HI-Fl REQUIREMENTS 


Write us first 
Complete stock of 
Tuners, Amplifiers, Speakers and Systems, 
Changers, Turntables, Cartridges, etc K 
Our Consultation Service is at your disposal. 
Write us today. 
Suggested Systems from $150 and up 


SOUND MART UNLIMITED, INC. 


Dept. E 119 East 59 Street 





LMB 


LM B OFFERS FREE 


BOX CHASSIS 


inside LMB boxes 


1011 Venice Bivd. 
Los Angeles 15, Calif. 








New York 19, New York 
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NEW 2... 1957 worie's most powertul TY Receivers y TEGH-MASTER 


The “GOLD MEDAL”’ — N 


OPERATES all 21”, 24” and 27” (90°) Pictu Tubes with 
unexcelled performance in Brilliance, Clarity : a Fringe Area 
Reception. This TV Receiver is an improved version of the for- 
mer TECHMASTER $2430-9 that sold r $ 62 50 

Note the new low price! 


@ Latest #630 Type Advance Circuitry, using 30 Tube 

@ New Hi-Sweep Auto Transformer System f added brilliance, 
@ Full 4 Me Band Width for pictur rity and definition. 

@ 5 Microvolt Sensitivity assures fringe area receptior 


@ New System of picture and sound s ynizatior 
wy 7 } @ New Type Cascode Tuner with provisions f UHF 
is 4 @ Picture Expander Control for low line voltage conditions. 
“ @ Ful) Horizontal and Vertical Blanking 


@ Quick Action Keyed AGC circuit for stabilized control 
@ Chassis beautifully plated in gleaming nickel 
Dimensions 20',°W x 164%4°D Shipping Waht. 65 Ibs 


COMPLETE ready to operate including all Tubes, CRT Brackets, 12° Speaker, Knobs, Etc. (less CRT ret 194- 





The “VIDEO THEATRE” #630-5 


A Veritable ‘““Theatre-In-The-Home” with an incomparable cor 
bination of fidelity in Audio and Video repr be } 
bring the quality of Movie sight un 
OPERATES all 21”, 24” and 27” 
@ Hi-Fi Multi-Network added to the basic 
@ 3 Stage Syne Chain, high trans. noise limiting 
@ Push-Pull 6 Watt output with inverse 
@ 5 Microvolt Sensitivity assures pti 
@ i-Stave Vv ideo LF. and 2-Stage Video Amplif 
@ Input for Radio Tuner, Phonograpt 
@ AGC *Level and Area Control, adjustable 
@ Full Horizontal and Vertical Blanking 
@ 2-Stage Audio Amplifier 
@ Chassis beautifully plated in gleaming nicke 
Shipping Woht. 58 Ibs 





Dimensions 19°W x 17%°0 
COMPLETE ready to operate including all Tubes, CRT Brackets, 12” Speaker, Knobs, Etc less CRT 


* FRONT PANEL ASSEMBLY sold separately in mahogany, walnut or blond incl. mask 
and safety glass, knob panel drilled or undrilled: 21” $19.45, 24” or 27” $24.37 





FREE This RCA $55 Hi-Fi 12” SPEAKER with Tweeter  « with every Combined 
Purchase of a * 630-5 or *630-ST CHASSIS and any PICTURE TUBE. 





”” l 
“VIDEOPHILE’’ #630-ST 

Provides VIDEO for use with your OWN AUDIO SYSTEM 
NOW *® © © Owners of HIGH FIDEL ITY Sound Systems have 
the opportunity to match the fine quality the i with 
equivalent picture quality in thi c eadir Videophile 
HIGH FIDELITY Television Tuner 
OPERATES all 21”, 24” and 27” 
The Videophile is similar to the | 
Chassis with all features, le audio 
Easily connected to an audio system. Sim; 
lead into the jack at the rear of TV Cha 
cathode follower output supplies a clear FM 

ted custom installation will provide the 
for the ultimate in sound. 

Dimensions 19°W x 17%"D Shipping Woht 


COMPLETE ready to connect including all Tubes, CRT Brackets, Knobs, Etc. (less CRT) 


r— CUSTOM-BUILT CABINETS : FACTORY + YOU-—~ 


fare LEADING 1956 STYLES n Mal WESTCHESTER MANHATTA 
. qe al _— 


wom FACTORY ‘to ‘you! ; 


Gem $35.91 


Gem MAN- 
available : HATTAN 
for i also 
24” of 27 4 es — 


picture tube : 
$59.54 _ | 
w-26" 0-25 sents tube #-39" W-25”" 0-23” 


721” TW CONVERSION KIT. 


Convert any Size, any Make TV RECEIVER 
to operate the 21” or ANY 70° PICTURE TUBE 
COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 70° COSINE DEFLECTION 
YOKE and TODD HV FLYBACK TRANSFORMER, 
FOCALIZER, 20KV FILTER. DRIVE TRIMMER, 
LINEARITY COIL, oo RESISTORS 


List Price 593.0 








Your 4327 
— ap aarti lesaecucne b einwee 
hl” TV CONVERSION KIT 


Convert any Size, any Make TV RECEIVER 
to operate the 27” or ANY 90° PICTURE TUBE. 
COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 90° COSINE DEFLECTION 
YOKE and TODD 18KV FLYBACK TRANSFORMER. 
3OKV FILTER, 6AX4 TUBE, YOKE BRACKETS, 
WIDTH CONTROL, CONDENSERS, RESISTORS 


List Price 53975 
Your AS: 
Price... one pny stew nat MANU yAL “ th 














Special $74 $79.22 Special $49 J 





strat ons for mounting rv Ss ‘ 
n a 


closet or wail r 





ULSE KEYED AGC KIT 


¢ neta 
Tv ‘RECEIVER ne No "630 

improves forr "sure 

on al 


COMPLETE SET OF PARTS $9.8 





CBS PICTURE TUBES 
1725225) DY in 32 


rITAVP4A 


24”, 2.,5AB| 277 22.574" 


STANDARD CASCODE TUNER 


rel ana all ee sere 


fo a vctionsana 9] §. "i 


ZI ALP4A 











UNIVERSAL Picture Tube SERORETS- 


MOUNTING 


“fe 











SUPER DE LUXE 
31-TUBE 
#630 TV CHASSIS 


630 SUPER DELUXE 31-TUBE TY KIT 
OPERATES 16” to 21” PICTURE TUBES « 1 
‘ trict the ce to t CA 630 
added feature e@ FULL 4M%C BANDWIDTH e@ CAS 
CODE TUNER @ COSINE DEFLECTION YOKE @ LARG 
ER POWER TRANSFORMER @ KEYED AGC @ 12 
SPEAKER @ CONDENSERS RESISTORS 
capa , tolerance Y COMPLETE 
SET of PARTS | TUBES 
luded RT & w \ 


y pre : 
i t wit LIFE Size y 
ASSEMBLING INSTRUCTIONS 


| pave to ‘gg’ 


‘epi KIT for 24” path $ 1 1 0-*9 j 











BROOKS RADIO & TVCORP., 84 Vesey St., bept.a, New York 7,N. Y. -2::x:2% 
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FM TUNING METER 
Tuning indicators in FM sets with current flow through the mete from 
ratio detectors usually obtain their the storage capacitor 
control voltage from the ave or afe When the carrie: centered, the 
line or from a storage or stabilizing voltage at the audio takeoff is zero and 
capacitor across the detector output. the meter reads maximum. An) ght 
This method does not insure accurate detuning develops a voltage at the 
tuning because the indication remains sound takeoff point. This drive uck- 
constant at a maximum as long as the ing current through the meter and 
carrier is anywhere along the flat top reduces its reading. 
of the if passband. The diagram shows typical values 
A second type of indicator is a zero- for a 100-uamp meter. R1, R2, R3 and 
BASIC RATIODET | - TUNING INDICATOR 
! 
FROM LAST | 
if PLATE MG | T MA FULL- WAVE METER RECT 
+3 S 
t , | bx 5 
| ike | 
e+ | 
AUDIO TAKE - OFF me R3 
- o<————$— $$ We 
AF BYPASS ar ors ae | 220K 
hes CaP 
roar awe | 
center meter measuring the de voltage R4 are 100,000, 100,000, 47,000 and 
at the audio takeoff point. The mete 10,000 ohms, respectively, for a 250- 
reads left of center when the set is samp meter. R1 and R2 are 47,000 ohms 
slightly detuned in one direction, zero and R3 and R4 are 22,000 ohms each 
when the carrier is centered and right when using a 500-uamp meter. 
of center when the set is detuned in The circuit is not satisfactory with a 
the opposite direction. The main dis- meter of sensitivity less than 500 “amp 
advantage of this arrangement is that Connect the meter and R1 and R2 to 
a zero reading—indicating correct tun- the storage capacitor and tune in a 
ing—also can be obtained when the set strong signal. Adjust the values of Rl 
is tuned well away from a station. and R2 (while keeping rats equal) 
The simple tuning meter shown here for around 60% of full scale (or other 
was devised especially for use with convenient maximum reading on the 
ratio detectors and was described in meter). Next, connect the rectifier 
Wireless World (London, England). It across the meter. Do not connect R3. 
is a combination of the two basic sys- If the meter reading drops more than 
tems just discussed. The meter reads 10%, insert R4—selecting the lowest 
maximum when the carrier is centered value that keeps the meter reading 
in the passband and falls off rapidly within 90% of the original deflection. 
to either side. Connect R3, starting with a value 
If we momentarily disconnect the cir- equal to R1, and note the effect of 
cuit elements to the right of the meter, detuning. Indications should be sharp. 
we finds that the meter follows the if If not, gradually reduce R3 until you 
response curve and tuning may not be get a sharp indication. But don’t use 


accurate. This is corrected by feeding 
a bucking voltage from the sound take- 
off point through R3 and a 1l-ma meter 
rectifier. The rectifier insures that the 


bucking current always opposes the 


too low a value or down the 


audio takeoff. 


you'll load 


Realign the if circuits if the sound 
quality is not at its best when the meter 
reaches its peak. 


1-TURN MOTOR CONTROL 


I was asked to design a control sys- 
tem for a motorized advertising display. 
The words of an ad were spaced around 
the edge of a large turntable driven by 


a l-rpm motor. The sign starts to 
rotate when the reader momentarily 
OCTOBER, 1956 


presses a switch and it automatically 
stops after making one complete 
lution. The diagram shows the arrange- 
ment that I used. 

In addition to the turntable, the 


motor drives a cam with a raised lobe 


revo- 


- 84 Vesey St., 
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“ONE DOLLAR’ buys 


a 4 te with k 3 tee 


100 — ASSORTED 2 WATT RESISTORS. $1 
100 — FUSES 1 AMP $1 
100 — TUBULAR CONDENSERS $1 


100 — ASSORTED WHITE TUBE CARTONS $1 
300 —- TV STANDARD CORONA BUTTONS. $1 


100 —- TV STANDARD CORONA RINGS.... $1 
300 — TV STAND. DIAL ESC. SPRINGS . $1 
100° — FINEST NYLON DIAL CORD $1 
300 — SELF TAPPING SCREWS $1 
400 — ASST. SCREWS, NUTS, WASH, RIV $1 
50- ASST. TUBULAR CONDENSERS 85 $1 
70— ASST. 1 WATT RESISTORS A ‘ $1 
35—- ASST. 2 WATT RESISTORS ‘ $1 
35 — ASST. RADIO KNOBS $1 
100 — KNOB SPRINGS : $1 
50 —- ASST. SOCKETS .$1 
50 - ASST. MICA CONDENSERS $1 
50 - ASST. CERAMIC CONDENSERS $] 
10- ASST. VOL. CONTROLS $) 
5 - ASST. VOL. CONTROLS a: 
20 — ASST. PILOT LIGHTS $1 
50 — ASST. TERMINAL STRIPS $} 
10- ASST. RADIO ELECTRO. COND... .$1 
5 - ASST. TY ELECTROLYTIC COND... $1 
10- ASST. TY COILS $1 
20 — 10KV CARTWHEEL COND $) 
10 — PILOT LIGHT SKTS ee 
10-6 FT. ELEC. LINE CORDS $) 
5 — TV CHEATER CORDS nets“ 
10— ASST. WIREWND. RES eS 
250’ — HOOK-UP WIRE & SOLDER KIT......$1 
100’ — TWIN LEAD-IN WR. 300 ay 
50’ — FLAT 4-COND. WIRE ae 
10 - AC-DC ANT. HANKS .$1 
25-— ASST. MICA TRIMMER CONDENSERS. $1 
50 — TUBULAR CONDENSERS $1 
50 — TUBULAR CONDENSERS Semen! 
50 - TUBULAR CONDENSERS eae 
25 — TUBULAR CONDENSERS Sa 
20 - TUBULAR CONDENSERS age 
15— TUBULAR CONDENSERS Mees 
20 - TUBULAR CONDENSERS ee 
15 — TUBULAR CONDENSERS a 
15 — TUBULAR CONDENSERS ee 
15— TUBULAR CONDENSERS er 
15 — TUBULAR CONDENSERS ance 
15 — TUBULAR CONDENSERS yee! 
15 — TUBULAR CONDENSERS aR 
3- ELECTROLYTIC COND ccmnncel 
5 - ELECTROLYTIC COND ae 
3- ELECTROLYTIC COND BRR 
3- ELECTROLYTIC COND $1 
3- ELECTROLYTIC COND aR: 
5 - ELECTROLYTIC COND i 
30— MICA COND pee 
30- MICA COND $1 
30— MICA COND $1 
30 — CERAMIC COND AS 
30 — CERAMIC COND eS eS 
30 - CERAMIC COND rh 
50-100 OHM 2 WATT RESISTORS 5%... .$1 


75 — 680 OHM ‘2 WATT RESISTORS 10°c...$1 
75 — 470K OHM ‘2 WATT RESISTORS 10°. .$1 
50 —- 3.3 OHM 1 WATT RESISTORS 10°%....$1 
50 — 3900 OHM 1 WATT RESISTORS 10°%...$1 
50 -— 15K OHM 1 WATT RESISTORS 10°%....$1 
50 —- 27K OHM 1 WATT RESISTORS 10°%....$1 
50 — 120K OHM 1 WATT RESISTORS 10°%...$1 
50 — 150K OHM 1 WATT RESISTORS 5%... .$1 
50 — 470K OHM 1 WATT RESISTORS 10° $1 


50—-2.2 MEG OHM 1 WATT RESIST. 10°%..$1 
25 —2.2 OHM 2 WATT RESISTORS 5°%o.....$1 
25 — 3.3 OHM 2 WATT RESISTORS 5°%o.....$1 


25—5.6 OHM 2 WATT RESISTORS 10°% -$1 
25 — 270 OHM 2 WATT RESISTORS 10°%....$1 


25 — 470 OHM 2 WATT RESISTORS 10°... .$1 
25 — 100K OHM 2 WATT RESISTORS 10°%...$1 
3- AUDIO OUTPUT TRANS ..$1 
3-AUDIO OUTPUT TRANS ‘ -$1 
3-1.F. COIL TRANS eer er 
3-1.F. COIL TRANS » cabe unos ewe 
4- OVAL LOOP ANT eee r. 
3- LOOPSTICK ANT vou 
12-RADIO OSCILLATOR COILS eer 
3-2 GANG VARIABLE COND --$1 
3=— 2 MEG VOLUME CONT cocoeee 
1— BEST 4” PM SPK. $1 
1=—5” PM SPEAKER ainico #5 marnet «ee... $1 
2- $2.50 SAPPH. PH. NDL cece 
1—$8 RCA CRYSTAL CARTRIDGE er 
2— SELENIUM RECT Tr 
5 — GERM. DIODE CRYSTALS ..$1 
1=—$6 IND. TV V-TYPE ANT soeee 
1-21" TV OPEN MASK eases $1 
1—TV SAFETY GLASS 1334” x 16%2”..... $1 
1—TV UNIV, FOCALIZER -.$1 
1—TV VERT. OUTP. TRANS wr, | 
5-TV CRT SOCKETS Se uvevenee 
5-HI-VOLT. ANODE LEADS ..$1 
5- ASST. CASCODE ANTENNA STRIPS.....$1 
2-TV 1ST & 2ND SND. I.F. COILS $1 


1—TV RATIO DETECTOR TRANS ooneawe 


HANDY WAY TO ORNER 
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RADIO-ELECTRONIC CIRCU 


Up-to-the-minutel soo 
nae i@ arm oO! ne 
This brand new edition lit is open ! 

of MANDL’S TELEVISION 

—yp Mw SERVICING gives you 

y the most detailed 

trouble-shooting procedures 

and servicing techniques 

for every TV flaw. 


arm of 

the 

circult 

normally 

power to the mot 
table completes one 


of S2 rides up on the 


MANDL’S TELEVISION “oS eo CALIFORNI . 
SERVICING rev. Ed. : 


By MATTHEW MANDL $6.50 
Every feature that made this book invaluable to thou- | | | , Servicemen everywhere are 
f technicians and servicemen has been retained 4 4 
each subject has been re-examined in the light —_ | outstanding performance 
Jevelopments and brought completely up PUSH BUTTON + “DURAMICS”— ceramic-cased { 
citors. No matter what the weathe 
hot- -hum c 
lear explanations of the fundamentals of T VOLTAGE an . - and-humid or cold-c 
rome and cr TV. Complete servicing in- xa superior capacitors have prov 
1s for UHF and VHF 5 c ing performance without costly ca 








EASY TO LEARN 


P/ ow * Cascode tuners, automatically focused 
US: tubes and other devices 
* The latest types of tuners and circuits (in- pressing 
cluding theory and servicing of printed This 
circuits . ° 
* Transistor theory and servicing principles 


motor 


FESEEEEEEAEEEEEEEEE EEE EE EEE EEE ERE REE ED 


Here are the reasons 
for such outstanding 
performance characteristics 


1g methods used by the ex 
theory or involved mathe 


reducing 
Dense steatite case provides « 


on Troubles— | Where 
as protection against humidity 


> many new ref momentar 


» th tt : 
e page on which full Arnol 


hS wtiulifGastga! AC HIGH-VOLTAGE CHECKER 
When troubleshooting T\ 


Become An Expert In... age circuits, the techr 
to check voltages ari 


CLOSED - CIRCUIT AND = anc @ high-voltage 


the rectifier output. 
INDUSTRIAL TELEVISION horizontal output and 


tifier carry high-amp 
By EDWARD M. NOLL $4.95 


ages in addition to de 
This one book could guarantee your future! It gives grams usually carry 
yu, in clear non-mathematical rerms, both the theory : ee Wott f koe , m 
and practical techniques needed to handle closed-cir measure warning a ese points. To 
cuit transmission systems, scanning processes, picture judge these voltages, it techni- 
signals, sync and deflection generators, cameras, and ; . 
video amplifer systems cians short the circui ground and PP EREEREEEE EASE EEE EEE ERE EEE EEE OEEEEEES 

THE ONLY BOOK IN ITS FIELD 

This specially designed, paper-bound volume is packed tine . ’ c s 
with technical know-how, industrial applications, and rhis instrument is saf ana more AEROVOX TYPE P84CM CAPACITORS 
hundreds of photographs and drawings reliable and can be mstructed for are always in stock at your local Aerovox 


proms w 


Terminal lead wires are firmly 
into the end seals and w 
loose or pull out under the m 
operating conditions 


Operating temperatures from 
5°C 
Exclusive Aerovox end-fill will not sepa 


rate from case nor soften or flow at any 
rated temperature. 


Excellent power-factor, insulation resist 
ance and temperature coefficient charac 
teristics. 


Available in 10 standard voltage ratings 
from 200 to 15,000 VDC 
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SEEPS EEEEEN EEE EEE EEE EEE EERE EEE EERE EEE EEE BREE 


estimate the voltage by the length of 
the are. 


2 one-way tickets to the best jobs in TV about $1. Tests can be made very rap- Distributor in a complete range of capa 
Study one or both FREE for 10 days without obligation idly. There is nothing to hook up, not citance values and voltage ratings. Pop 


-——-— CLIP AND MAIL TODAY -— —— even a ground lead. The unit works by poseres priced. Write today for your copy 


l The Macmillan Company eo RE-3 


Fifth Ave., New York 11, N. Y | at which a small neon lan p will fire catalog or ask your 
Please send me | The drawing shows its nstruction. (Gores distributor 


measuring the distance f1 the source of the latest Aerovox 


MANDL’S TELEVISION SERVICING $6.50 A %-inch-diameter transparent plas om) 
tic tube about 12 inches long is used Ns eee 


as the handle or body of the probe. The 


CLOSED-CIRCUIT AND INDUSTRIAL 
TELEVISION $4.95 
ill either remit the full price or return the | 


in 10 day Save Send check or money | gh is made ri ofa - 7" Sn re AEROVO® CORPORATION 


| 

.> 

* 

] w and we pay delivery charge. ) % -inch-diameter plasti Ing into 

| | which a slightly longer piece of 4-inch 

| tubing is inserted. The metal tip or DISTRIBUTOR SALES DIVISION, 
NEW BEDFORD, MASS. 

1. In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

ee 


: Export: Ad Auriema, 89 Broad St., New York, N. Y., 
SS ae a Ker Saas * Cap. On lew Tues, the tap partie Cable: Auriema, N. Y. 


Name 
Addre ; . ‘ . 

2s | prod is a nail or piece of wire soldered 
Zone State } to an ordinary automobile tire valve 
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NEW and 
AMAZING 


—_—_ 
ee 


= ome = ee 


TENNA 


with the EXCLUSIVE built-in 


HI-PASS FILTER 


Reg. Pat Pend 
THE FIRST TRULY ELECTRONIC 
Lo ielele) Mea MeV bid. 1. TWa tem ci 3 
CLEAR FILTERED RECEPTION. 


List 


$18.95 


SATIN 
BRASS, 
SATIN 
CHROME, 
SATIN 
COPPER 
FINISHES 


Available 
at all 
Quality 
Electronic 
Distributors 


~ THE HI-PASS FILTER 
4 SCREENS OUT! ... oll elec- 

trical disturbances. Field tests prove 
that this built-in unit rejects all interfer- 
ences picked up in the antenna circuit 
only @ completely filtered signal comes 
thru. GUARANTEED TO OUT-PERFORM 
ANY INDOOR TV ANTENNA — in re- 
jecting electrical disturbances—OR 

YOUR MONEY BACK! 


STRONGEST POS- 
y SIBLE SIGNAL on any TV 
Powerful high gain phasing ele- 
ments with adjustable 12 position 
channel attenuctor. Eliminates ori- 
entation, ghosts, fuzz, picture tear- 
ing, and distortion in practically 
all locations — on color ond 
black & white TV. 


Manvfactured By... 


DYNAMIC ELECTRONICS - 
NEW. YORK, INC. 


Forest Hills, Long Island, New York 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


surrounds the neon lamp 
the sensitivity. 
plunger 
or wood 
length of *% 
and a knob on 
of the lead 
insert it 
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a part 
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Wert ———= INDE X 
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the plunger, pu 
enough 
of the valve 
mark around the plunge 
with black ink. Assembl 
ment with a few carefully 
of cement. 
Hold the 
the output or 
ually push the plunger in 
lamp lights. Check the 
peak-to-peak voltages 
waveforms at 


of 
far 
inside 


so it 


‘ ap. 


probe tip on 


rectifier t 


scope 
use this data to calibrate 
in the 
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outside of the 





we really anchore 
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other. 
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Increases 
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with a 
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Cut 
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he 


one 
off 
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end 


ope n 


OR PLASTIC 


MARK 


NEON LAME 


it back just 
’t strike the 
File an index 
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Shortcuts For 
SERVICE... PROFIT 


From R-Columbia 


oo CRYSTALLIZED 
UBBER PHONOGRAPH 
DRIVE wenn UNNECESSARILY 


New 
FONO 
MAGIC 


Stops Shipping 
Turntables 


eG 


$495 


New HUMI-KUP 


2-Set TV Coupler 


DEALER 


I and fill it 


e the 


| 


instru- | 


plac ed drops | 


of 
grad- 


the plate 
and 
until the neon 
schematic for 
indicated on 
points and 
markings filed 
rel Fred 

END 


ha 
Dal 


baby!’ 


-d that 


R-Columbia 
PRODUCTS CO., INC. 
Highwood, Illinois 


’ 





serviceman in mind. Created by highly 
qualified design and service engineers 
to SAVE COSTLY SERVICE time, Senco 
products HAVE RAPIDLY GROWN in 
acceptance — Now are leaders in low 
cost test instruments and accessories. 
Attractive packaging, informative liter- 
ature and unsurpassed quality, truly 
gvarantee a “‘line that is mighty fine.’ 


IW, \I ]I{ AJJJJQI QQ)p)g)NNN UNO 
cae FILAMENT CHECKER NEW SENCO TRANSISTOR CHECKER 
™ Quickly finds any open Now wanted and 

filament needed by every serv- 
handy iceman, approved by 
series filament TV sets leading mfrs. Provides 
and radios; only these 4 important checks 
checker that checks all on all transistors: Open 

loctals, 7 and 9 — short — current gain — 

pin minatures automati- leakages. 

Checks forward to back- 

ward resistance of all 


diodes ner $15.95 M 
ALIGN-0-PAK BIAS SUPPLY 


for TV ALIGNMENT 


ia, end AGC 
fe OP 
— 


Patents 


Especially 
for servicing 


DELAY DEVICE 


Patent No. 2,737,601 


Morgan E. McMahon, Los Ar 
(Assigned to Hughes 


octals, 


ma cally. Also continuity 
Model FC4 


hain and voltage tester. 


$2.95 Without leads $2.75 


- 


Dealer 


th n 
leads Deoler 








UP-DOWN 
; VOLTAGE 
BOOSTER 


Mode! 182 


ya 
, TROUBLE- 

SHOOTING 
A practical 
line voltage je! BES 

> regulatorehalf the 
price of 
creases power line volt- 


others. In 


age ten volts, decreases 


it ten volts, or restores 

it to normal with the 
flick of a switch, rated 
up to 300 watts. Hand- 
les all black and white 
TV sets. Deoler Net $5.97 

Model LB2N 
Same as Model LB2, but 
neon lamp. Glows @ 


dicating high line voltage 


$7.17 


Dealer Net 


ith 
126V in- 








TUBE and CAPACITOR 
LEAKAGE CHECKER 


A highly accurate tester for de 
tecting leakage between 
elements. ‘‘Two Testers in 


A reliable instrument for indicat 
ng capacitor leakage with 50 
volts applied. Quickly indicates 
* Grid to cathode leakage ® Grid 





NOW-—Provides any DC 
voltage from 0 to 18 

DC positive or 
c 


negative. Completely 


volts 
isolated power supply 
with less than 1/10 of 
1% ripple. 


$7.85 


Dealer Net 





emission © Heater to cathode 
leakage ® Gossy tubes 


Checks 70 Critical Tube Types 


Complete with 
leads and Wired $24.95 
$19.95 


Kit form 
$2.00 


Leatherette Carrying 
Case 


All products carry standard 
90 day warranty. Available 
at leading distributors every- 


" UNIVERSAL 
TV JUMPER CORD 


where. 


PEAK te PEAK 
COMPARISON METER 
A completely assembled 
Peak to Peak Meter at 
half the price of a kit. 
A must when servicing ae 
AGC, Sync Separators, 
Etc. Dealer Net $8.75 





Tea 
ar 
anyor 
with 
of rators have 
ir netrt netograp h System 


ther 
: “rhe 
rental and purchase plans 


s sta > housands 
acquired the code with 
Write "re diay for convenient 


INSTRUCTOGRAPH thal 


4701 Sheridan Rd., Dept. RC, Chicago 40, 
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INSTRUMENTS CO. 
171 Official Road * Addison, Ill. 


Jumps power from TV 
back to No 
more plugging into wall 
by sockets — moving of 
furniture — winding and 

SERVICE It’s 
universal — fits any set. 


NO SHOCK HAZARD. 
$1.95 


chassis 
Manufactured 


unwinding cords 


Dealer Net 








GARAGE DOOR 
OPENER °:::: 


Mechanism $24.50 

EASY TO INSTALL. SAFE 

WRITE for interesting free information 

E. HAWKINS co 
e 


DEPT KANSAS 


RELIABLE 

TODAY 
P 

631 PROSPECT 


ciTry 24, mo 











TAPE RECORDERS 


Tapes—Accessories 
Nationally Advertised Brand 
UNUSUAL VALUES 
Send for Free 
DRESSNER 


69-02 RE; 174 St. 
Flushing 65. N.Y 


MERITAPE 
: Low Cost 
Catales Quality Record” 
ing Tape—ip 
boxes 0; can$ 





TAPE RERECORDING 


Patent No. 2,738.38 


Robert Herr and Reynolds Ma 


Minn. (Ass 
Tr 


‘rring 


move, 


electromag 
so that the 


tapes 


only where 


move 


igned to Minnesota M 


n dis¢ 


net, 
field 
away. The 

the tapes are i 


trengtt 
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PATENTS 


® RESISTORS 
Meet all MIL-R-11A require- 
ments. Rated at 70C rather 
than 40C. Available in ', 1, 
and 2-watt sizes in all stand- 
ard RETMA values. 


3 we rine. - 3 T T 
sf Little D 4 COMPOSITION j se : st 5 f 4 N EW 








4 
—— 


BROWN DEVIL® 
RESISTORS 


Vitreous -enam- 


| Pilot 


ap wctieersaa eo enti Migh Fidelity 
me Bee Sse TUNERS 


POTENTIOMETERS | Resear: cig eng 
Resistance material és nd when the ide 
is solid - molded, ow ; 
noise-free. Rated at AUTOMATIC ZERO-SETTING 
2 watts “a 
; Patent No. 2,734,949 Kea . 
Clifford E. Berry, Altadena, Calif. (Assigned to Nou Fe ature 


Consolidated Engineering Corp., Pasadena, Calif.) 


FR-7.5 FUSE 
RESISTOR must be fre 


ijustmen e « drift nd ot 7 7 
For easy replace. tior s circuit tomat y ch th Beacon T u ning* 
ment in all televi- — at Res Tce i t 

sion receivers. 144” ‘ age anita poten nT 


Tinned wire leads. se ae io anoltaed ti a ae - og “e and 
ST nie ror, a Siti cine | see: Sey 
Ge Right wtth 


ensitive de amplifier or meter, th 








Plus Advanced Circuit 


©) Fe NI T E : —_ | : Design Features 
O} 


DEPENDABLE 
RESISTANCE UNITS 


Eliminate call-backs due to 
faulty replacements. Use ace 
Ohmite components. amplified and used to 


should, of course, 


4p» 


ected and the 
which change 


amplifier whe 
ected f there is, the 
AXIAL-LEAD RESISTORS ‘ins the amplifier a 
Vitreous-enameled, power- igre fd pre a * 


type units designed to with- vs = Ri end no chenee te the current FA-550 FM-AM TUNER 
stand high temperatures. _ taken from the battery t as the amplifier with built-in preamp 


TRANSISTORIZED 
RELAY CIRCUIT , 
yy OF ‘ 4 * >: . . 
: ®A Pilot Exclusive . 
Patent No, 2,718,613 ° 
James R. Harris, Dower, N. J. (Assigned to Bell Newly de Ve lope d t 
Telephone Labs, Inc.) 
rransistors have found useful service in relay brings new Case 
circuit Because of high gain and low power - 
requirements. the transistor can ie te tep I M and AM stat 
ip a ignal and provide f nt 1} er ¢t 
energize the relay. One problem mu 


' 


ransistor passe ye current ever 
10 WATT SIZE cutoff condition. This static current varie 
3/4" x 13/32" emperature and may be high enough to 
or delay armature release or in extreme cas¢ 
even to operate the relay. This invention 
the problem 


Pilot Radio Corp. Dept. EK-6 
37-06 36th St., L.I.C. 1 Y 


Send complete deta 
In the schematic a point-contact transistor is tuners with Beacon T 
adapted to trigger service. Resist R provide 
the necessary feedback. BA1 biases the emitter 
to block the transistor. A negative pulse fed to 
the base switches the transistor on while a 
OHMITE MANUFACTURING CO. negative pulse to the emitter will switch it off 
again. 
3646 Howard Street, Skokie, Illinois Diode D across the relay winding is a good 
conductor because it is biased in the forward 
direction. Therefore when the t 


Name 
Address 
City Zone..... State 


or current OOOO OEE RSS eS = 
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THE ALL-PURPOSE [feeiiuiaeea 
OSCILLOSCOPE Siiinabmaes 


(MODEL 983) 


; 


No scope offers equal! ver- 

satility and profit-making pos 
sibilities. High sensitivity of 
millivolts per inch RMS makes 
ideal for setting resonant trap menage site A 
nal tracing in low level stages é 

\ i ‘ a) general null indicator, phase charac- ZERO BEAT INDICATOR 
Y , = ' teristic Measurements, sweep frequency Patent No. 2.715.099 
visual analysis. At your distributor, o1 James M. Lawther, State Co ! ‘ 
write for bulletin—R-36-A. WESTON : oe ae eee ae 

Electrical Instrument Corporation, A ‘ 

A high gain, wide band scope Newark 5, N. J. A subsjdiar I 

which accurately reproduces of Daystrom, Inc. 

waveforms comprising a wide 

band of frequencies. 


t 





GET MORE WORK 


“Man-on-the-Roof’; ee OUT OF YOUR 
why he prefers ~__ ‘ OSCILLOSCOPE! 


2D D , Learn to service 
Scat ler | ANY radio or TV 


ask the 


easier and 
faster! 


nm a brand 
1 n is 
hat really 
‘ t« use 
oscilloscopes! 

Clearly 1S A-B-( MODERN 
OSCILLOSCOPES AND THEIR USES tells you 
exactly when, where and t Y f 
either AM or FM radi 
a jifty Even tough re 
easy No involved mathe 
clearly explained—fron 
idjusting circuit compone 
loscope controls And you 
terns fast and RIGHT! 


SN - 50 
CHIMNEY MOUNT ccd tynagogent 


SNAP-IN TYPE TV. industrial electronics, 


itomic energy work 
with 1 e U-Bolt INSTEAD clear pictures Dozens 
> = - aoa = , ty r 
OF SCREWS ¢ ‘ : e hand things doubly clear 
“c tite fant Hot ’ 


ip PRACTICE 10 DAYS FREE! 


of 


Dept. RE-106, RINEHART & 
232 Madison Ave., New York 
el Bandin SCOPES AND THES&R 
Write for new 1956 catalog if I like book, I 1 


pioneer & 


SOUTH RIVER) *tenine 


producer of 
METAL PRODUCTS co., INC. finest line 


South River, New Jersey : of antenna 


; mounts 
Automation. 
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try 
this 


One 





SIGNAL-SEEKING 
In the far the woods or 
for that picnic with the girl friend, 
some music may be desired. It may be 
available in the car radio but the 
Signal-Seeking Tuner just won’t latch 
onto such a weak signal. The automatic 
tuner keeps right on seeking, skipping 
signals too low to actuate the 
trigger mechanism that shuts it off. 

A remedy is to increase the pickup so 
that enough signal exists to kick the 
seeking mechanism off. Adding metal to 
the antenna is one method. A wire may 
be connected to the tip of the antenna 


TUNERS 


reaches of 


over 


and run to the radiator ornament. A 
clip will facilitate attachment to the 
antenna or the wire may be simply 
wrapped around. A piece of fiber o1 
wood with a couple of holes in it will 
insulate the added wire from the 
ornament, 

In case nothing else is handy you 
can run the antenna to a nearby fence 
post, tree or other object. In some in- 
tances good results may be obtained 
merely by pushing the wire into the 


ground acts as an an- 
tenna because the tires insulate the 
vehicle from the ground.—James A. 
Me Robe rts 


ADAPTER FOR HEATHKIT AG-9 

The Heathkit AG-9 
provides metered outputs 
3 mv in 8 full-scale ranges. 
accurately metered output 
about 1 mv. However, much lower 
ages are needed when checking certain 
preamplifiers. I do this by shunting the 
output with a 1,000-to-1 voltage divide: 


soil. The entire 


audio generator 
from 10 to 
This means 

down to 
volt- 


PHOND JACKS 
\ x 
25) DIRECT OUTPUT 
\ ¥ 


299.7K x 


+ 
3 vo 
2 £6)LOW OUTPUT 
¥ 
. 
3 300 a 


4 


consisting of 299,700- and 300-ohm 
resistors in series and take the low 
voltage from across the smaller unit. 
The effect of shunting 300,000 ohms 
across the 300-ohm generator output 


impedance is negligible. 

It is not easy to build the added 
attentuator into the original unit so 
I constructed an adapter that plugs into 
the original output terminal jacks. The 
auxiliary attenuator is mounted in a 
small metal utility box Insulated 
banana plugs were spaced % inch apart 
on one end of the box so they fit into 
the output jacks on the AG-9. I prefer 
shielded with phono plugs for 


audio tests so I mounted a double phono 


cable 
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How the 







“hidden eight-ninths” 















affects 





your career 













| 

} 
If you look at only the more evident 
facts of an engineering or technical 
position, it is like judging the size of 
an iceberg merely by what shows 
above water. 
The “hidden eight-ninths”’ may well 
determine the correctness of your 
choice. 
Consider IBM’s leadership in the 
most exciting, most rapidly expand- 
ing, perhaps the most unlimited field 
in electronics: digital computer de- 
velopment, manufacture and new 
maintenance techniques. 

IBM is taking a leading role in the 

| design, construction and installation 

of Project SAGE—the electronic 
‘nerve center’’ of America’s conti- 
nental air defense warning system. 
Greater responsibilities await the am- 
bitious man at IBM. Advancement 

| 


is based solely on individual per- 
formance. Capability, talent and 
creative ideas are quickly recognized 
and rewarded. 

Excellentsalaries prevail—along with 
extensive training, liberal benefits, 
good working conditions, facilities 
among the finest. 

Stability is assured by a 42-year 
record of solid growth through di- 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 
MILITARY PRODUCTS 


versified service t ndustry, plus 
government and ed 
Immediate, perman¢ ignments 
in: Portland, Me Richmond, Va., 
Syracuse, N. Y 1 er desir- 
able locations 
Liberal relocation expert lowance 
IBM and Project SAGE offer oppor- 
tunities to challenge ibility 
FIELD ENGINEERS 
You will be responsible for the per- 
formance, evaluati t est 
ing, and mainten entire 
system containing t rid’s larg- 
est computer 
Requirement: Degree or equivalent 
with emphasis in electronics 
FIELD ENGINEERING 
TECHNICIANS 

Actual maintenance and component 
analysis. Assume his el responsi- 
bility. Requirement: Two-year tech- 
nical school train n ele ronics 
or equivalent 
You are invited to ind out’? IBM 
potential by writing ing details 
of education and experience, to: 
Nelson O. Heyer, IBM, Room 
3111, Military Products Division, 
Kingston, New Y 

INTERNATIONAL 

BUSINESS MACHINES 

CORPORATION 








ELECTRIC 


GENIA BRAIN 


COMPUTES, PLAYS GAMES, “REASONS”! 
COMPOSES MUSIC! 
} } ae | ; == 
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BUILD IT YOURSELF in a few hours! 


plus 
4 e Ele Bra 
h ‘ tune 
Tr ‘ ‘ ‘ t vallable 
Gk AC ‘ wt the logic 
T} 
t T 
i ‘ ’ i 
T 
t 5 th 
mplete w ‘ ‘ 


GENTAC ) ehe ‘ r wfuct 

WHO ARE OUR CUSTOMERS? 
international Business Machines ©¢ Westinghouse 
Electric e Remington-Rand e Albert Einstein Medical 
College @ Barnard College @© Naval Research Labora- 
tories e Los Angeles Public Schools ¢ Bell Telephone 
Laboratories ¢ and thousands of other satisfied cus- 


tomers 
WHAT COMES WITH THE KIT? 
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TRY THIS ONE (Continued) 


jack on the other end of the box and 
connected the resistors as shown. When 
the adapter is in use, I can take the 
direct output of 1/1,000 of the voltage 
indicated by the main attentuator and 
the meter. 

The accuracy of the low 
depends on how well the 
matched in proportion. I used ordinary 
144-watt units within about 3 of the 
desired values. The exact values are 
not important but they 
checked by applying around 250 volts 
across the two in padding 
one or the other until the voltage 
the smaller is exactly 1/1,000 of the 
total—Alfred Olsen 


output 


resistors are 


should be 


series and 


across 


NOVEL TRANSISTOR MOUNT 


Old tube bases 
tive plug-in 
sistors that are used frequently in ex- 
perimental circuits. The large-size base 
as used on the old 45’s and 80's have 
room for fuses on the outside as shown 
in the photograph. 

Use 4-40 machine screws in the bake- 
lite shell for terminals. them 
to the base pins and clamp the tran- 


make 
mountings for the 


sturdy protec- 


tran- 


Connect 








without solder- 


sistor leads under nuts 


ing. Slip a length of spaghetti tubing 
over the base (center) lead to prevent 
shorting and then bend the leads so 
the transistor hangs neatly and safely 
inside. Devise a standard base wiring 
diagram and use different pins for the 
collectors of n-p-n and p-n-p types. 
You can mount more than one tran- 
sistor in a single bas¢ 4 pair of 


CK722’s ina §-pin base replaced a type 
19 tube in an old battery that 
we converted.—Albert H. Taylor 


recelvel 


SOLDERING HINT 

Ever ruin a transistor or other expen- 
sive component by overheating its leads 
when soldering it into a circuit? Well, 
I have only once too often! To elim- 
inate this difficulty and 


Spe ed solder- 


ing, I hammer my solder flat before 
bringing it into contact with the joint 
to be soldered. This permits the solder 


to melt more readily, thus reducing 
the time the iron need be held in con- 
tact with the joint. This hint works 
equally well with both solid and rosin- 
core roll solder.—John A. Comstock 
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FrorR 
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at your Jobber... 


























In this rack you will find 
The Biggest Service He 
The Largest Value 

In These Perfect Partners 


Dave Rice’s Official Pricing Digs 
—a quick check for « r 60,000 
prices—revised 4 times every year 
Pocket sized 

and 

Dave Rice’s Official TV-Rad 
Service Order Book which pr 
vides separate listings for picture 
tubes, receiving tubes, parts and 
components, serial numbers, labor 
and state and loca! taxes. 512x8/% 
—50 sets of triplicate orders 
carbons bound in. 


ELECTRONIC PUBLISHING CO. INC. 


180 Werth Wecker Drive  Chicege 6, Ilineis 


RADIO-ELECTRONIC 






























































TRY THIS ONE (Continued) 
NOVELTY BLINKER 
Two neon lamps that blink on and 
off will delight children when used as 
the eyes of a Santa Claus, jack-o’- 
lantern or any similar toy. They can 
also be used in making eye-catching 
window displays. The circuit is a form 
if gas-tube multivibrator using a pair 
——— seiatmaonsatalal == 
90-15OV 
Sa 470K TO | ME a 
4¢ — 
» * * (4 the @eriel 
NE-2 OR NE-5 
— ocr oule ic market 
| “Wy, oe , 
of NE-2 or NE-51 neon lamps operating 2dp 
from a supply delivering 90 to 150 PM or the 
volts de. This voltage can be supplied . + x 
from inexpensive batteries or a small 
line-operated power supply. The flash 
ing rate can be adjusted as desired by 
varying the value of the capacitor.— 
Irving Barditch 
TEST FOR HOT CHASSIS 
Did you ever sl de your finger tip 
or the back of your hand or your arm 
ghtly over the surface of the cabinet 
or chassis of a connected ac-—de radio 
and feel the very rapid vibrations as $e RI 
the skin was rubbing over the surface? AY/) _ \0 A 
You were feeling the alternating pulsa lp ONLY T eh aaat 
tions of the house current because the HROU a ; ; 
¢ i< was oO} e hot side yf e line ‘ 5 — 
ass frst the h of the 1ine. Quality Endorsed Product of the B.I.C. Group - Multicove Sales Corp. Bent R-386, Port Washington. N.Y. 
ne vibratior ca no ionger be tTeilt 
when the power plug is reversed in the — net 
outlet, thus putting the chassis on the “] 
grounded side of the line. I have noticed | 
this effect many times but it has just | 
recently occurred to me to use it a a | 
quick test for a hot chassis. This effect Yn 
is more pronounced in some radios that an _ am 
in others, and the skin on the back of With H. G. Cisin's Copyrighted RAPID 
the hand or on the arm is usually mors “TV TROUBLE SHOOTING METHOD" } > 
_ . we os area - W guaranteed 
sensitive than the finger tips. If you ew ; I us " 
e can feel the vibrations, you can use THEORY—NO MATH ( 1 ~~“? = 
this trick as a reliable test for a hot TV TROUBLE SHOOTING METHOD = 
chassis. It is sometimes desired to make soe . Pa a 
\ iagr i « ) Ty \) 
a quick hot-chassis_ tes when cor ! Open 5 I 2 } \\ U 
> i AX ~s 
necting other pieces of ac equipment to It" s all in this book . [A ~ TAN 
ac—de radios. For example, when using Nothing more to Pay — Nothing else to Buy | , wy WW 7 
an ac—de radio as a tuner with a hi-fi ; t : 1 % va 
amplifier, or when feeding the tuner I a on ag gg ge Bg one ag oe > & ( 
of one radio into the amplifier of an- ng 69 RAPID CHECKS \ 
other radio, ete. trthur Traufhe 13, IMPORTANT. PRELIMINARY CHECKS NEED a ur 
, NO INSTRUMENTS! 0 OVER { WIN 
65 ALSO REQUIRE NO INSTRUMENTS Ray —T , \ 
FUSING TRANSISTORS : rx | ft A 
hs 4 : ALL EXPLAINED IN SIMPLE LANGUAGE eee ND 
The resistance of a fuse protecting PERFORMED WITHOUT INSTRUMENTS MANY .' 
} CHECKS USE THE PICTURE TUBE AS A GUIDE \ WN 
class-B transistors can cause distortion H. n, t S / 
- . ‘ i t radio. H RCA, \TeT i Lf a, 
if the drop across it, as current ; Deon Shionsien : . f — 
Yn prost r\ ‘ = me — 
—~w—— paid TV positions. His yea ve 
- I embodied arkat new T\ 
- TROUBLE SHOOTING METHOD — 
- | Guaranteed, Money Back in 5 Days if Not Satisfied . > 
ABSOLUTELY FREE with each, 
1) wets & RADIO TUBE "SUBSTITUTION 
GUIDE pla Post 
L t y iat paid er ’ ‘T° . 
Nd! ACT NOW cet. bot Hey, Sam. TI! ants 
I paid a st I , 
to know where’s nearest 
° . ! 
increases, affects bias as well as col- oes Fi 5] h ’ 
. . s ce | car 
lector voltage. Lower idle current can A G CISIN, CC CONSULTING ENGINEER, H pia ” 
° ° . magansett (Dept. E-40 . ’ r 
be used if the bias bleeder, whose’ 3: i$. R books 7 : JENSEN NEEDLES 
: : 
resistance limits the base-to-emitter : : 
current, is fed from ahead of the fuse’ =: : 
as shown in the diagram.—Albert H. : : 
Taylor Be aan — : 
. SPCC CCR ERE E STRESSES ETERS EHEEESESOR ESE EERE REE eT — 
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TRY THIS ONE 
JEWELERS’ SAW 


| { ‘ arn Photo of the pin | 
14 th Edition AIT) IO | ge — — | : 


The frame for the 


- permit the blade to be 
places such as on sma 
Clamping in the pin \ 
| to the hand holding 


ticed and offers less dang 
and subsequent breaka 


truly a one-volume library a 1 ae se eee 


| protrudes from the pin vis« \ 


of radio information! 


® a multitude of new equipment shown... 
e detailed “HOW-TO-BUILD” data... 
¢ extensive simplified theory... 


Its 766 pages contain more — much more —than in any other publication of its kind! 





OSCILLOSCOPES D-C & A-C CIRCUITS RECEIVING EQUIPMENT 
POWER SUPPLIES TRANSMITTER DESIGN TV & BC INTERFERENCE 

TEST EQUIPMENT TRANSMITTER KEYING T. CIRCUIT 

V.T. PRINCIPLES WORKSHOP PRACTICES alias ceammemnens 

SEMI-CONDUCTORS TRANSMITTER CONSTR. 

V.T. AMPLIFIERS R-F V.T. AMPLIFIERS ANTENNAS, H-F, V-H-F, 

FM TRANSMISSION $.5.B. TRANSMISSION U-H-F & BEAMS — a 
MOBILE EQUIPMENT AMPLITUDE MODULATION SPEECH & AM EQUIPMENT fengtn invites bending 


should be pulled to the 


$7750 in U.S.A. ting stroke rather thar 
Plus soles tox 


hacksaw practice. 


The neighborhood 


BUY FROM YOUR FAVORITE DISTRIBUTOR pleased to give you bi 


at above price or add 10% on direct mail orders to: 


can be used in the 





ld alf blade 
EDITORS ond ENGINEERS, Ltd. held. A half blade 
CO ea oe) 3 CALIFORNIA useless to him but y: 
jig saw with a minin 
BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J cut n the material 


ALL NEW RELAY OPERATING KINK 


BIGGER THAN EVER! sZt cit. 







coil when operating 
than rated coil voltage 
rent of the cold lam; 
very smartly and the 
rent holds it. The h« 
be le than would 





the lamp has a secor 
between opening an 
A certain 12-volt, 
series with a 120-v« 
112 volts de can be 
diately, but a 7-watt 
satisfactorily only if 
too quickly.—A. H. 7 





TRAIN QUICKLY! OLDEST, BEST ) vat 
EQUIPPED SCHOOL of ITS KIND in U.S. NEWARK’S 
oF a better i Complete 






Veterans and Non-V eterans—(« r raining 
n top opportunity fi rf P 





rat r job | 
‘ ¢ f \ c I evious | _ 
pon Neg ee pelene oo ag cat coreiee 
ae ii NOW—Pay Lat | ELECTR NICS ey 
nro —Pay Later TEI C\VSICIOR 
Finance Plan and | Pa " Also Part TELEVISION 
I e | I t for jlents Training in | - 6 
Refrigeration and Ble ipt neces can be included, OF het lele| No. 65 REPAIRS 
faee Geen oe fe Se | Here's everything in Industrial e< 
No Salesman Will Call. Act NOW. Electronics, High Fidelity, a ‘ 
B. W. Cooke, President A TECHNICAL TRADE Radio, TV and Amateur A\ f 
INSTITUTE OPERATED c | 
m2 4) eo _ x) 
Established 1899 | ) 
500 S. Paulina, Chicago f 
—< | {ff} cae 
|. COYNE Electrical Schoo! EWARK J Gs band 
j 500 S. Paulina St., Chicago 12, Ill. Dept. 76-81H 7.3 | ae 
FEARS... +.:.,.1-4) 00-1 palaamaaaamaaany ELECTRIC COMPANY | 
oomeisiaileig ea _— } + 
a — | Mail Order Division ... Dept. RE-10 
- nepali aa tial 1 | 223 W. Madison St., Chicago 6, Illinois : ae 
—- © v4 
iia aa NR ll 4736 W. Century Bivd., Inglewood, Calif. a 
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L. J. Battaglia 
was appointed 
manager of the 


Marketing Depart 


ment of the RCA 
Components Divi- 
sion. He was fo1 


merly manager of 
equipment and 
parts marketing 





Mike Redmund, 
distributor 
manager of Jensen 
Industries, Forest 
Park, Ill., was pro- 
moted to the posi- 


sales 


tion of vice presi- 


dent in charge of 





sales. 


Thomas H. Moss, 
jobber man- 
ager of Turner Co., 
Cedar Rapids, Io- 
Wa, was given ad- 
ditional responsi- 
bilities by his ap- 
pointment as gen- 
eral sales manager 
of the company. 


sales 


Walter Clements, 
engineer of 
Littelfuse Inc., Des 
Plaines, Ill., was 
promoted to the 


sales 


position of jobber 
manager. 


sales 





J. Wayne Cargile 
joined United Cat- 
alog Publishers, 
Inc., New York. He 
will act as Midwest 
district manager 
with headquarters 
in the newly estab- 
lished branch in 
Chicago. He comes to the Company 
from Permo, Inc., where he had held 
the position of distributor sales man- 
ager. 

Ernest B. Mull- 
ings was promoted 
to assistant adver- 
tising manager of 
the Heath Co., Ben- 
ton Harbor, Mich. 
He was formerly 
responsible for 
copy preparation 
for all Heath advertising. 


Wm. R. Anton was appointed sales 
and advertising manager of Permo, 
Inc., Chicago, in charge of promo- 
OCTOBER, 1956 
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NOW -—this new library shows the way to 


More Profit in Hi-Fi 


Here’s a complete 
top English ar 
shows you the 
profession I reater 
And, the Ge sback A H k 
Library I { 
THE ER 


hobby! 
delity 


OVER 


©) WGN HANH 


vane Lf ff» 


=~ 
= 
Ss 
= 
2 
= 
= 
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na 


mentals, maintenance " eaker 
enclosures tape re rde 

tant phase f € hdelit E k 1S 
durably bound 1! 4 I eat 


stamped clot 





under constant 


HOW THE PLAN WORKS 


To enroll in the 








Gernsback Audio-High the book ply ret ws 

Fidelity Library Plan fill in the coupon to ser 7 
below. We will send you new books post ff the pre I i nse t 
paid, one at a time, as they are published membe 

at intervals of about four months. You books a y Ar 
examine each book FREE for 10 days in yourself t 1 long te t x 
your own home. If you like it, keep it and agree t 
we bill you at only $3.75—-each for a book books for the ntire d tio. four en- 





which is nationally advertised at $5.00! rollment 


that 


TWO BOOKS ALREADY OFF THE PRESS! 


Since this plan began last Fall, two books have already beer 


And we pay the postage. If you don’t want 


include one or both in your membership by checking the ap} the 
coupon below. We will send you the book or books for a Free | If you 
like them we will bill you at $3.75 each. If not, send then k. Y kip 
these two books and begin your membership with subsequent t } f y prefer 
BASIC AUDIO COURSE. By Donald Carl MAINTAINING HI-Fi EQUIPMENT. By Joseph 
Hoefier, RCA recording Engineer—Covers au- Marshall RADIO-ELECTRON - ead 
dio-high fidelity fundamentals from the theory hi-fi authority teaches y es need 
of sound to advanced recording techniques, in- ed to recognize and [overs 
cluding amplifiers, feedback, power supplies acoustical and mecha : t we $ 
distortion and noise, attenuators, loudspeaker electro A must ¢ eae hi 
systems and every other important audio unit man or the audiophile w ' a 
Shows why and how audio systems work equipment 
THESE BOOKS SET FOR FUTURE PUBLICATION 

Here are some of the titles to be published one-at-a-time at regular intervals of 
about four months each in the months ahead. You will automatically receive a 


copy of each book for a 10-day FREE inspection as it 


ymes oft 


HIGH-QUALITY AUDIO R 


. } * AUDIO HINTS 
* THE AUDIO DATA BOOK A 

. 

. 


* CONSTRUCTING AUDIO AMPLIFIERS 
LOUDSPEAKER ENCLOSURES ® LOUDSPEAKERS—AND SPEAKER SYSTEMS 


THE GOLDEN EAR M 


EXCLUSIVE MONEY-SAVING SERVICE FOR HI-Fi FANS 


This is the one and only library Club plan Enroll 
devoted exclusively to giving readers all the sure rself P 
answers to attaining top hi-fi performance regularly tt at t ating 


Mass printing and direct distribution methods, 
save you 25%—$1.25 on each book 


hi-fi books published 


ERNSBACK LIBRARY, INC. 
N.Y 





FREE 10-day inspe ‘ 
BASIC AUDIO COURSE §& 5 (Retail e $ —_ 
1IAINTAINING HI-FI EQUIPMENT $3.7 Re 
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NOW! 


Step ahead faster 
as an 


INDUSTRIAL 
ELECTRONICS 
TECHNICIAN 


Turn your experience into a 
big, new better-paying career! 








A 


PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 








a 
E 
E —e ¢ 
t E 
FREE TRIAL—EASY TERMS! — “indy 
Oona ist = NY <° 36 sgibais 
| Practical industrial & t Library 
| 
| e 
| 
| 
| 
| 
] j 
| : ° McGraw Hi ' N.Y Fs 
Che ce ce ces ce ce ee ee ee cee ee ee ee ee ee ee 


The newest hobby under the sun! 


BUILD THIS 


SOLAR POWERED 


RADIO! 


and many other sun-powered electronic, 
electrical and photometric devices featuring 


International Rectifier Corporation SUN BATTERIES ! 


$450 
‘\ \ 








~~ 





ATTENTION | 
SERVICE DEALERS 


e Increase Service Income 
* Decrease Operating Cost 





| . .« SAVE CUSTOMERS 
WITH | 

THIS 

AMAZING 

| LOW COST \ fesrer 


| PORTABLE ee 
NEW ECONOMY 


CRT 200 


SPOTS THE TROUBLE & CORRECTS IT IN A FEW MINUTES 







~- "$9495 
10 RADIO CO. 


509 ARCH ST., DOWNTOWN, PHILA. 


Branches: West and Northeast Phila. 
Camden, N.J.+ Trenton, N. J. + Atlantic City, N. J. 


Norristown, Pa. + Wilmington, Del. + Salisbury, Md. 








ALMO” STORES ™ 











Always mention you saw if in 


RADIO-ELECTRONICS 


When answering ads 


San Katterics 








international Rectitier Corporation 


SPECIAL OFFER, The book and the B2M Sun Battery for only $2.85 at your distributor 
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tion and sales of all prod 
Fidelitone phonograph 
recording tapes, ¢ 


sores, 


continue in his present 


president and general 
delitone, Inc., Permo 


Personnel Notes 


. Brantz Mayor, { 


Olympic Ra ! 
pre lent em 
York City, which w 

the new or} 
Radio & TY, I I 

e and niniste 

e Unitr affiliat 

o & TV, David Bogen ( | 

ling Corp. Morris Soben 
ne Olyr 


elected vy pre 
Lester Bogen Will t 
‘ > 


he Boge nd Pre 

vice pre dent of the | 
Lawrence Le Kashman 
Bogen recently a 
charge of 

the same capacity 


ion. George J. Saliba, f 
dent of Presto, will 
of Pre 

. Martin F. Bennett 
regional operation 


was elected vice pre 
ing of the company. 


. Donald H. 


service coordinator ( 


Stover 
f RI 
been service manage! 
Corp 

- Robert M. Jackson 
Hytron, Danvers, M 
dising coordinator. H 
company from Insuline 
where he had 
manager. The company 
the appointment of Dr. 


lca, 


Hang ( Lin 
senior engineer in charge f t 
conductor applicatior 
wide experience in tne 

. Hugo Sundberg, 
Oxford Electric Co 
man of the speake1 
RETMA Parts Divi 

. Fred Rich was 
resentative for the New 
sales office of Erie Re 
Pa. He had 
Department 

. Samuel J. McDonald 
aistrie 


been 1! 


t manager of d 
Sylvania Electric Pri 
Eastern re 
sale of the 


Department 


gional mana 
Electror 


with he 


York. Jerome R. Steen 
quality manager 
Sylvania Electronic D 
quarte) in Woburn, 
previously manager ot 


Radio & TV 


ror tne 
\ y 
\ I 

. Maj. Gen. Raymond ( Maude 


¢ 
ormer 


commande! 


Cambridge Research C¢ 
Allan B. Du Mont Lat ( 
a assistant to Dr. Thi 
nith, Jr., vice president 


and research. 


RADIO-ELECTRON 





ALL BRAND NEW FACTORY SEALED LIMITED QUANTITIES! ACT NOW! 


Radio-TV Service Men industry Laboratories 
This is your once-in-a-lifetime opportunity fo acquire 
the world’s finest fest equipment at a fraction of its 
original cost. 


GUARANTEED Brand new in original Sylvania factory 
| Ee gS Tl oa Q U | P Mi —E N I sealed cartons, complete with detailed instruction 
pena 


sheets. Look at the amazing savings! 


Never Before! Never Again! Such SENSATIONAL LOW PRICES! 


Type 620 SYLVANIA Type 303 SYLVANIA Type 405 SYLVANIA Type 506 SVLVANA 


COLOR-TY DOT GENERATOR 


B 5"° SERVICE ies | a 
TUBE TESTER VTVM POLYMETER osu oe oe oe Are 





t and 
’ lanter. Ex- 

< Regular Price 
$129.50. NOW ONLY $69.50 
Type 501 SYLVANIA MARKER GENERATOR 
Pr ides 2 for 1 urking 
15 to 240 

ow F $129.50 


NOW ONLY $69.50 


T " A | 
New, portable tube tester tests all . $ } Type 600 SYLVANIA 
common receiving tubes, transmit- _ = - LABORATORY TUBE TESTER 
ting and industrial tubes, regard- ll 5” *scoy Mut 
less of basing also “600 ma” The ultimate in its price range — 
series string television tubes. In- multi-purpo e meter combinir 
line controls veed efficiency. high accuracy vith: functic on 
Reads shorts ‘oa leakage directly smart styling to give oe read- : 
in ohms easy-to-read roll chart mes under all conditions of a1 ur i Regular Price 
— gas test — easy switching for yient lighting. Measures AC aaa np impedan¢ ines wee $469.5 NOW ONLY 
all tube bases. Best dollar buy. DC volts. and ohms over 6 ranges. yr 16 to 5¢ extrer . UY NLY $369.50 
Regular Price: $149.50. Regular Price: $354.50. table syne Regular Price SYNCHROSCOPE 

$129.50. 


now ony $$95° | Now only $3450 NOW ONLY S@PSO | So hashes 


Type 301 SYLVANIA Type 302 SYLVANIA Type 403 SYLVANIA | Its ; x 
VTVM POLYMETER vVIVM 7 TV SERVICE from 95 botore’ a 





t.90 u 


OSCILLOSCOPE ne meee 2 NOW ONLY $490.00 


Model 402A SYLVANIA SYNCHROSCOPE 
ld , , . ‘ eR ith 


DeLUXE POLYMETER 


Regular Price 83.74 
NOW ONLY $540.00 
Mode! 4028 1 $896.25 
NOW ONLY $602.00 


Type 228 wa, YO 


SYLVANIA GR.T 6 


al g 
= | TESTING ADAPTER A 





Features an inherently stable circuit 
from use of 2 Type 7N7 tubes in Syl- 

vania-patented circuit. 1 Ma. meter 6 AC and DC yolt ranges 0-3, High quality 
movement, 6 AC and DC ranges read up 10, 30, 100, 300, Bota 3 6 peak- 
to 1,000 volts and up to 30,000 volts sce volt ranges. 5 ir volt : : , . oii 
DC with Sylvania Type 225 Voltage ranges from 0 to 300 a in 6 lus advancec atures higher ond sng ; ry orgs 
Multiplier Probe Roches ance measure- ranges from 0 to 1000. 0-10 amp plus advanced fea named pot = Regular Price: $7.60. NOW ONLY $5.95 
ments to 10,000 meg. True peak-to- DC. Ohms in 6 ranges to 1000 service. Type 403 permits d 
peak readings up to 2,800 volts. nT meg meg and db measurements in 6 signal level measurements and 
input impedance. Illuminated meter and ranges from —20 db to +61.4 db. phas e relationshjp study 2 pre set 

Py seaman, Var 


screw-on connectors. Shielded AC lead Features new 7” Sylvania meter ical sensitivity 10 Type 225 SYLVANIA 
@ 223 STL : 
millive sIts per inch rms. Freq. re- 


provides AC measurements from 20 movement, patented linearity cir- 
cps. to 20,000 cps. with 2.7 meg. im- cuit, rf probe, high input imped- sponse flat to 500 ke within 2 db TV HIGH-VOLTAGE PROBE 


pedance. Measures DC current up to 10 oe shic Ide d leads. Regular y omer Price: $249.50. . 
amps. Regular Price: $109.50 Price: $129.50. In « ance me nia types 301 


Now ONLY $695°| Now ony $QQ50| Now ony $5 O50 | seers ah cole ae 


NOW ONLY $6.95 


All Items Subject to Prior Sale... FIRST COME...FIRST SERVED! ORDER TODAY! 


7” instrur i 
identical high-gain d amplif 
on horizontal and vertical axe 


er 











MAIL ORDERS FILLED 


. . . boy 
Terminal Radio... aay 


Please sen 
85 CORTLANDT STREET, NEW YORK 7, N.Y. * WOrth 4-331] <i 
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JUST OUT! 


onan RADIO-TELEVISION 
Le Fl ECTRONIC 
ee DICTIONARY 

DICTIONARY 
by Harold P. Manly 





Practical detailed 
definitions of com- 
mon technical 
words and phrases 
by MASOLS F. MARTY used daily in to- 
day’s electronic 
world ... in radio-television manufac- 
turing and servicing, broadcasting and 
telecasting, all other divisions of the 
vast communications industry. 
RADIO TRANSMISSION AND RECEPTION @ 
MONOCHROME AND COLOR TELEVISION @ 
TRANSISTORS ® PHOTOELECTRICITY ® AUDIO 
SYSTEMS ® HIGH FIDELITY ® ELECTRICITY AND 
MAGNETISM 


An excellent up-to-the-minute and com- 
plete dictionary. Contains 3200 inter- 
esting definitions of the _ technical 
words and terms used in all branches 
of electronics. Includes all standard and 
basic material but emphasis is put on 
Television in black-and- 
white, on Hi-Fi systems, on Transistors 
and on the more aspects of 
sound radio. All words, terms and ab- 
breviations are conveniently arranged 
in one continuous alphabetical order. 
The hundreds of illustrations which 
were made especially for this book help 
greatly to simplify the definitions. 


300 PAGES ® OVER 3200 DEFINITIONS © 549 
ILLUSTRATIONS @® 6 x 9 @ CLOTH $4.00 
= ee ee ee ee ee ee ee ee oe oe 


y MAIL THIS COUPON TODAY! § 


i Frederick J. Drake & Co., Dept. 10 
I 9 S. Clinton St., Chicago 6, Il. 


color and 


recent 





Plea d at r D RADIO- 
TELEVISION ELECTRONIC DICTION- 
ARY, latest t P $4 


} mayment « S 


C.O.D 


ADDRESS 


Leese eoeaasneuane 





ANY “99” PARTS 
YOU NEED— 
IMMEDIATELY! 


You can now replace or add any part 
to your XCELITE 99-PR nut driver 
screwdriver and reamer kit im- 
mediately because your supplier has 
this No. 699 Replacement Kit! It has 
backup stock to supply the hundreds of 
thousands of '99" kits now in use. If 
you've lost a handle—want that new 
V2" XCELITE 99-39 reamer—need a 
new plastic roll pocket kit—your dis- 
tributor can supply you in a hurry. Ask 
him! 


XCELITE, INCORPORATED 
lity 


Orchord Park, N. Y. 
Jon Ou" 
PORES Xcelite 








WHAT THE 


<a ED 
°* notice it. 





In every issue 
symbol beneath our masthead on the 


b Possibly, you take it for granted, or maybe don’t even 


indicates our membership in the 
Circulations, 
net paid circulation standards, and audits and 
circulation facts. Thus, when we say o 
culation is over 184,000, you know that al 
ers buy and 
either through subscriptions or at parts 
newsstands, Readers and advertisers are assured that 
all statements are correct and accurate because they 
are checked and verified by the ABC. 

RADIO-ELECTRONICS salutes the ABC on its 


42nd Anniversary. We are proud to be members. 


ABC MEANS TO YOU 


of RADIO-ELECTRONICS you see 


contents 


But to you it is a symbol of integrity. It 


Audit Bureau of 
a non-profit association which sets uy 
1 reports 
ir current cir 
these read 
pay for RADIO-ELECTRONICS each 


| 
month 


jobbers or 








Business 


Merchandising and Promotion 
Electro-Voice Inc., B 
developed a new point-of 


now TO 
{PANO e 
THIS & 


Ele" oupsrsaxen SvsTEM 


which enables dealer 
the difference between 
speaker high-fidelity rep: 
tems. 

Wen Products Inc., C} 


a new all-purpose 


which its entire power 
mounted, including the Q 
tronic soldering gun ar 
inch power drill. 

Walsco Electronics Corp., 
geles, is offering ser t 


RADIO-ELECTRONICS 








OPPORTUNITY ADLETS 


Rates—1t5c per word (including name, address and 
initials) Minimum ad {0 words. Cash must accom- 
pany all ads except those placed by accredited agen- 











cies. Discount, 10% for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
De issue must reach us before Oct. 15, 1956 
RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N.Y. 
a" ETH youl HlGH Sé HOOL 4 pa 
I ‘ AMERI AN SCHOOL 
\ > " - a 1X I 
I I JELITY PEAKERS REPAIRED A cs) 
S Serv Vesey St N York 7, N.Y 
I 
i DD Government. List $1. Be 2B8, 
i ‘ 
‘ ICE AUTOMATION Prepa ‘ 
e instructing app ' 
I pera I 
BUSI .ESS ELE TRON Ics, P ams 
I Ik R m Annex, San Frar ( 4, Ca 
W rED: 4 ua h 
I t at 
i ppo t 4 CRAMWELL 
INSTITUT! Rk Ada Ma 
| SINESS CARDS WwW ale Agents W 
DECCO SERVICE box R, St. L _M 
RULE OTHERS WITH THOUGHTS, I I 
DELMAR WISDOM, 846-850 Sur 
" ‘ go 4 I 
DIAGRAMS FOR °c Begg ar RADIOS $ Televi- 
$2 Giv fake Mo Diagrar Serv Box 
2-Kt Hartford 1, Conn 
I ‘ » 1 
EFSCO, 270-R ¢ 4 W 
N.Y 
SISTORIZI h Mi KIT $ 
lO " t Oak Pasa Ca 
} ‘ 
I I 
ELEC It 
HW I Ma 
‘ I 
I } t s 
‘ 
Tul rv, RA oO AN LITT ( AND SI AL 
ry ) ! AND EX 
CH GED. Send E. ¢ W2LNI 2 
Broa 4 N.Y 2, N.Y 
1AK ( A DD 
STI i 4 
I ) 
t 
I 
' > r 
r W 
‘ ETE 1 S J s 
| ! 
( } Ww ( 
} Ss } Y 
I IATI 4 \ 
M-LEES 
WANTED AN/APR 4 t All Ts I 
Al AK ART I a 
S Ss; la . 
I Qua | M Fa A Fa Treat 
r I Dolla I I 2 
oO 
| wT) r 
J IPvo A 
\\ 
SIONAL + I 
‘ 
KS $ l 0 
WANT VERY LOW RESONANCI SPEAKER \ 
‘ »d r the RACON 
pe r peak 
RACON ELECTRIC CO 
wy Y N. ¥ 
~} ~ ‘ 4 | 5 ! \ } 
Lt l I \r 26, « 
N WHILE ASLEI Deta ple 
RESEARCH ASSOCILATIO 
I 0 
SELL YOUR WAY TO WEALTH 
WA ED s I M ta and ¢ \ 4 
BC -788 1-152 ARN-7 AR 
u ar tte 
WANTED —} r ru B 
t i receiving Magn l 
h miniature ib-mit ‘ 
ror Vr Paid I Fa ( 
s R t phone description f 
1 KR. I Sanett, W6REX 24 8. F D 
I Ar ‘ 5. Calif Phon REput 
ch l se 
MONEY ud vicing telev nm sets wher ° 
I It-\ T t 1 f 
t t t. $2. STERLING, 129 West Lon \ N 
‘ 
TAPE RECORDED CODE COURSES. Nor para 
I ut TAVEDCODI B Lang t 
TRANSISTOR KITS Free Inf iation TRANSIT 
ELECTRONICS, Box 15-E3, Alden Ma I N 
DIAGRAMS Repair Information! Radic Amt 
r te a. 2 ns $1 . G make, I i 
Nore hilips & Amperex tubes in rv 
MILTIE, Box 10LEA, Hicksville, N.Y. 
OCTOBER, 1956 





FIX OLD 
RADIOS 
IN A 
JIFFY! 


A Series String 
Tube Filament Checker... 


TAM AY(/AY 
Model SS-10 





battery powered 






- ') Fix ‘em 
with som / je ) ee good as new 
pen-lite cells \7. i 0) \| without lost time 
has built-in 4] tt4\ sim 
; , 7 
pin-straighteners — a = needless testing 
for miniature 7 
and 9 pin tubes 
e lete 
56 inctudins . 
5 only net batteries 
yr it QUICK CHECKS... 
@ Receiver Tubes* for Filament Continuity 
@ TV Picture Tubes for Filament Continuity CUT SERVICE TIME IN HALF! 


@ TV and Radio Set Fuse Continuity : 
@ TV Sets for AC Circuit Continuity 
@ Pilot Lamps (bayonets, screw-bose types) 


*TV, Radio and Battery Set Types — Octal, B 
Loctal, Miniature 7-pin and Noval 9-pin types I 
You can order this special instrument directly 
from the factory (use coupon below) or buy it 
from your favorite radio parts distributor 


and dozens more 





Or eee ote ee ee 7 10 DAY FREE EXAMINATI N 
1 PRECISION APPARATUS CO., INC a ee ON 
- ' f 
; 70-31 84th Street, Glendale 27, L. I., N.Y ; | RINEHART & ee Dept. RE-106 | 
Rush the new PRECISION Series String Tube 4 | 232 Madison Avenue, New York 16, N 
8 Filament Checker. | enclose $6.50 a0 | 
Check [ Money Order [ ] ‘ | | 
' Name ae | | 
' | | 
4 Address ' 
° b “Se | 
8 Cit Z Stat i | | 
hans ee ee a a a a outs | 
lm 
ta sl ll Ria es ae A ee D | 
a 
20 YEARS * 


of Serving Hams the World Over! 





Hore's Why... You Should Buy 
at WRL 


the NEW 


hallicrafters 
ee 
Deda *9 e Look at These Feature Points! 










* de rule 
dia p N position for 
PER MO. % Dua y fn re eiver with 
Just 109% Down semer flavins ssheateee 
Cash Price: $395.00 % Tee-notch f 
4 ° ° 50 t b * 
\ We Carry the Full Line of Hallicrafter rte: Beco 
Equipment. Send for Complete Info 500-5,000 cy 
al egg ag 
ad AV oft 
7 % Direct coupled series noise 
limiter for improved operation 


% 14 tubes plus voltage regulator 


and rectif 


SG 
NEW Free 1957 CATAY? 


a Ur, experimenter. &*< < criet 


OB. Globe Champ, Clo 
and info on items checked sctow: | 










THE PRESS e 
09 Bargains for the pa 
outWRL s new Globe Kin 








"Please Rush Me Me: 
C) Free Catalog, 






C] $SX-101 Other Hallicrafter 
Models WRL’‘s Xmttr. Series | 
Witticiie “ame: sisisamasis 
tbe Address:__ — 
City & State:_ — 


3415 W. BROADWAY 


COUNCIL BLUFFS IOWA 


151 





FAMOUS <-> DOLLAR BUYS 
EACH! 
$ it -OF- “THE MONT. 
OCTOBER... amic com “ 


SOLD ONLY 
BY LEKTRON! 


FREE! ANY $1 ITEM FREE 
WITH EACH $10 ORDER 


PLUS 
Free Gift With Every Order! 


10 ELECTROLYTICS. FP 25 TUBE SOCKETS 4 
g $ T M we 
Re 
60 XFMARS & COILS 
RFE . G-E PRE-AMP KIT /¢ 
; t artridges 


iS ERIE TRIMMERS 
BY wd ty wt 
40 MOLDED CONDENS 
3 GERMANIUM DIODES ERs apg - 
H t 


Re $8 


60 TUBULAR CONDENS 
ERS. Popu k THREE Les 
5 WARE 2 
v 
70 STANDARD KNOBS 
' rv 15 VOLUME CONTROLS 
\ i < 


Re so 


RESIS 


40 MINIATURE 
20 AC OC LINE CORDS TORS 4 


70 MICA CONDENSERS 
I k 
150 RESISTORS! 


8-PC. NUTORIVER KIT 
10 ac oc PANEL 
SWITCHES \ 


20 HI-QUALITY KNOBS 
1-5 


1s0 COIL FORMS 
A 


k 


70 TERMINAL STRIPS 
& boards 


12 ROTARY SWITCHES 
W ide ‘ ‘ 


40 POPULAR BULBS 
i 6V 
70 RESISTORS 


i75-*T HOOKUP WIRE 


CRYSTAL RADIO KIT 


30 PRECISION RESIS 
Www & 


TORS 


POLY 


4 SILICON DIODES 


ALL ABOVE ITEMS ONLY 
ONE DOLLAR EACH! 


Ne we But 


SUN-POWERED ¢ 
i 





LEKTRON EXCLUSIVE! 


TRANSISTOR 
RADIO KIT 


CELL-POWERED @ DOUAL-POWERED 


NUT ro 
$7.88 

SPECIAL! 4x6" SPEAKER WITH BAFFLE 
er. 85.4 $1.79 
Check items 


ad with chec 
cient postag 


HOW TO Yy C'O'b. “orden 2s 
ORDER net 30 days. Print address 


and amount money enclosed in 
margin RE-10 


J id 


28 GARDENER ST. 


sroom 








Return entire 
include suffi- 
returned 
Rated, 


wanted 





CHELSEA 50, MASS. 


our sale at 131 Everett Ave Chelsea 


152 
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BUSINESS (Continued) 


entire 
nts. 


new wall chart which lists it 
line of phono—recorder replace 

JFD Manufacturing Co., B: 
N. Y., is now shipping its Zip-K 
na-Pak in new cartons which double as 
a merchandising display 


‘klyn, 
Ten- 


Sales Statistics 
RETMA reported the retail le of 


2,868,250 TV and 591,102 
(exclusive of automobile sets) the 
first six months of 1956, compared to 
3,202,995 TV sets and 2,429,018 

for the same period last year. T 
sociation also reported the mat 
turers’ sale of 5,152,743 picture 
and 227,656,000 receiving tubes for 
first six months of 1956 compared 
4,914,024 picture tubes and 
receiving tubes for the 
1955. 

1,758,603 transistors sold by 
manufacturers during the first six 
months of 1956, accordi to a report 
by RETMA. This 1,- 
260,827 for the similar period last , 

New RETMA statistical 
phonograph sales by manufact 
vealed 975,747 units ld du 
first five months of 1956. This i 
liminary subject to revision. 


sets idios 


idios 
e as- 
ifac- 
t ibes 
the 
with 
226,502,000 
same period in 


were 


com} wit 


servic 


figure 


New Plants and Expansions 
CBS-Hytron, Danver Ma ened 

a new 57,000-square-foot warehouse in 

Melrose Park, Ill., to improve service to 

Midwestern distributor f it 

tubes, TV tube 

ductors. 


iving 
picture 


Pa., is 
plant 


Erie 
building 


Resistor Corp., 

a new technical ceramic 

in State College, Pa. 
Triad Transformer 

Calif., recently 


( orp., Venice, 


opened its thir 





Shewn are Triad exe ve 
to right) Allan E. Whalg 
tary—treasurer; O. D. Perry, 
vice president; Ralph Seiler, indu 
sales manager; L. W. Howard, 
dent, and T. P. Walker, vice p1 
looking on as Jean Morehead, 
Triad,” cuts the ribbon o 
new plant. 

Sylvania Electric Products F 
new foot wareh« and 
sales office in Los Angele com- 
pany also moved the district sales 
group of the Parts Division f; Inion 
City to Teterboro, N. J. 


Nenir 
pel 


87,000-square 


> New. 
heavyweight 
champion! 








SX-101, $39500 omar 
Hallicrafters new SX-101 receiver 
employs heaviest chassis in industry 
...Incorporates V.F.0. feature*.. 
has 2000° disc logging counter. 


It’s all amateur—and as rugged as the y 

come! Hallicrafters presents ete 

answer to ham reception, wit! 

tial needed for today and f 
First—built like a ba 

Heavier. Second—a marvel 

result of 22 years of experier 

ment. Third—it brings 

features: 

e Complete coverage of 7 bands—160, 80, 
40, 20, 15, 11-10 meters. 

e Special 10 mc. pos. for WW Y, plus cover- 
age of major MARS frequencies. 

e Exclusive Hallicrafters upper/lower side 
band selection. 

e S-meter functions with A.V.¢ 

e Tee-notch filter. 

e *Local oscillator output available for use 
in heterodyne V.F.O. 


. off. 


PLUS: Band in use individua 
..built-in crystal calibra 
trimmer...dual convers 

from tuning knob to gang c 

steps of selectivity from 50 
sensitivity—less than 1] 
bands. ..direct coupled serie 
50 to 1 tuning knob ratio any m 
For full specifications see it at your Radio 
Parts Supplier today! 


NK 


ihe 


WHERE THE BEST DEAS IN 
COMMUNICATIONS ARE BORN 


EXPORT SALES: 
100 East 42nd Street, New York 17, 


RADIO-ELECTRON 


sers 


000 cvcle 


as 


Philips Export Co. 
New York 


~ 





BUSINESS (Continued) 

Littelfuse, Ine., Des Plaines, 
expanding its present factory and main 
office in that city. Thomas M. Blake 
(left), Littelfuse president, and Jack 
LD. Hughes, executive vice president, are 
shown looking at plans. 


1] 
Il., 


Tung-Sol. Electric Inc. 
new 35,000 square-foot 
Irvington, N. J. 

Weston Electrical 
opened a new branch sales 
warehouse in Los Angeles 

Federal Telecommunication Labora- 
Nutley, N. J., plans expansion 
including the erection of a new build 
ing in the San Fernando Valley, Calif., 
and a new laboratory and office 


ing in Nutley, N. J. 


acquired a 
warehouse in 


Instrument Corp. 
office and 
tories, 


bulld 


Mergers and Acquisitions 


Amphenol Electronics Corp., ( ago 
Exact Meta 


Screw 


assets of 


Chicago 


purchased the 
Specialties Co., machin 
firm. 

Utrad Corp., Huntington, Ind., was 
established as a new iring 
operation of the 
Division of Utah Radio 
Products. Personnel is essentially the 
ame as the former Utah Transformer 
and Utrad has pure hased all 
the machinery, equipment, eng 
data, etc. from Utah. 

Federal Telephone & Radio Co., Clif- 
ton, N. J., acquired certain assets of a 
subsidiary of Electronics Specialty Co., 
Los Angeles, including a line of high- 
quality precision electronic instru- 
ments. The operation will be 
with Federal’s Instrument 


Clifton, N. J. 


manutact 
firm to continue the 
Transformer 


operation, 
ineering 


merged 
Division in 


Business Briefs 

Cornell-Dubilier, 
N. J., recently awarded 
Corp., Chicago, 


South Plainfield, 
Allied Radio 


a plaque for handling 


its line for 35 years. Octave Blake 
(right), president of Cornell-Dubilier, 
made presentation to A. D. Davis, 


Allied. 


pres- 
ident of END 


OCTOBER, 1956 








more 
Cannon lines 
now available 
at jobbers’ 
shelves! 


Write for ICC 
and RJC catalogs TODAY! 


When you write for our catalogs... 


LIL PLU S35 


DYNAMIC MUTUAL 
CONDUCTANCE 


Tube Tester 


Handy Size Portable 


Popular—Accurate—Dependable. 
Large 5” easy-to-read meter. 
Accurately tests tubes in 
micromhos 

Built-in 20,000 ohms per volt DC 
multimeter measures capacitance, 
inductance, volts, current and 
decibels. 

Write for technical details 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Ave., Cleveland, O. 


to « 


AN3108B Plug AN3102A receptacle 


AN" (Air Force-Navy) Series Connectors 


Proved in military service. World-wide 
standard. Lightweight. Unifarm in 
quality. interchangeable inserts 

Threaded coupling nut. Rapid 
and easy disconnect. Cable 
clamps and other 
accessories 


@ @ 


1C Plug K-32S receptacle 


Cannon “*K" Series 
All-purpose Adapted to a variety of 
general electrical and electronic 
applications. Special Acme thread 

Rugged. 220 contact layouts 


available 





LLS 
in : 





71d 1@ 
s 


t SERVICE LIBRARY 


per HERE IS LATE INFORMATION INA 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 
AUDELS T.V. RADIO 

SERVICE LIBRARY- 


H 




















INCLUDES TRANSISTORS 
; ae ihe 

fier P.A 

ers, Pho- 

M., Auto 


\ 
Short 


ASK TO SEE IT! 
iT WILL PAY TO KNOW— 


Con- 


COMPLETE . , 
Get this Information 


2 VOLUMES | for Yourself. 


7 DAY TEST—PAY ONLY $1 A Month 
per +=<eeeeees MAIL ORDER-----:------— 


AUDEL, Publishers, 49 W.23 St., N.Y.10,N. Y; 
Mail AUDEL ery € ce LIBRARY 2 Volumes 
on 7 days res A ig nik emit $1 in days ana 
$1 monthly until $6 is na Otherwise | will return them 


Name 
Address 
Occupation 


Employed by 





the ORIGINAL 


$1450 

<< Dir. Net 

fl TC-1C. Neat appear- 
ing, best for tubes. Space inside cover 
for mirror. Max. cap. 262 tubes. New 


longer, thinner size 21x15x8 in 


eo ALL 
a sam. $1450 


a 
Dir. Net 





tis 


TC-4, Break-away design gives quick 
access. Takes tubes or tools easily 
Max. cap. 262 tubes. Size 21x15x8 in 


~_ the ADD-A-CADDY 
AC-1. Snaps firmly on 


bottom of either TC-1C 

or TC-4. Gives 46% 

more space, ideal for 
tools. All hardware included 
Size 21x8x6%4 in 


. 


$5 40 


Dir. Net 


oN 
‘gk. as the JUNIOR 
ws iy $950 
7 Dir. Net 
| TC-2A. Same popu- 
lar features as TC-4 


only %4 as big. Ideal for quick trips. 
1534x122x8 in 


ASK YOUR PARTS DISTRIBUTOR 


*Tube Caddy is the Reg. TM of Argos 
Products Co originators and 
Largest Manufacturer of Tube Carry- 
ing Cases for the Electronic Technician 


PRODUCTS 
GENOA, ILLINOIS 








technical 
Literature 






(aw) 


MAGNETIC TAPES 


Physical and magnet pert of 
12 Seotch brand magnet tape ind 
films are covered in a new 12-page 
technical data booklet. It vel ich 
physical properties as backing thick 
ness, ultimate tensile strength, yield 
strength, elongation at break, re ial 
elongation, tear and impact strength 
and coefficient of expansion. Mas 
properties include coercivity, reten- 
tivity, coating thickne erasure char 
acteristics, bias current 
relative low-frequency output and rela- 
tive high- and low-frequency sensitivity. 

Vinnesota Mining & M f t g 
Co., Dept. A6-114, St. Paul, M 

MAGNETIC TAPE RECORDERS 

Twenty-one models of t 
erie of variable- 
continuous-loop mag 
ers—reproducers are de r i 
page folder. Recordin, 
are tabulated Nine 
Magneloops, single-, du nd triple- 


channel recorder Ss, rep? 


corder—reproducers are describe Spe- 
cialized uses applications are suggested. 
Complete technical specifications and 
recommended accessories, a we as 


direct factory prices, are 
all units. 

Amplifier Corp. of America, 398 
Broadway, New York 12. N. Y. 


TUBE DATA 

Bulletin PA- offer reference ita 
for CBS transmitting and pecial- 
purpose tubes. Conveniently indexed, 
the catalog includes data for nall 
transmitting pentodes, triodes and rec- 
tifiers, gaseous voltage regulators and 
reference tubes and special re ving 


and military tubes. 


Bulletin PA-2, third edition of CBS 
Reference Guide for Tele : Picture 
Tubes, is an up-to-date revi ! It 
provides pertinent data for 258 mag- 
netically deflected picture tubes, regard- 
less of make. As an additional d to 
the TV service technician, bold-face 
print indicates the differences among 
similar tube types. 

Advertising Service De pt., CBS- 
Hytron, Salem, Mass. 

ELECTRONICS HANDBOOK 

Allied’s new 64-page Electro? Data 


Handbook consists of 


a carefully ‘lect 


ed collection of the most-often eded 
formulas and data in radio and indus- 
trial electronics. Formulas include ‘hose 
for basic circuit analysis, transmi: sion- 
line calculations, meter calculations, 


PROFIT BY THE 3 R's 











replacement 
cartridges 





Profit by the multi-million dollar phono- 
graph replacement business. 


Use a Ronette cartridge for all phono- 
graphs—regardless of make or model. 


Ronette high compliance, low intermod- 
ulation distortion and full frequency 
response is your assurance of a grati 
fied customer. And the new universal 
mounting bracket makes installation 
quick and easy. 


Available in high or low output, turn- 
over or single stylus models. 


Diamond styli 
available for all cartridges. 


See your parts distributor or write for 
bulletin entitled, “Phono Servicing is a 
Big Business’ and the name and 
address of the Ronette distributor 
nearest you. 


—Sipn an 


ACOUSTICAL CORP. 


135 Front St., New York 5, N. Y. 
BOwling Green 9-0380 


RADIO-ELECTRONI 
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TECHNICAL LITERATURE (Continued) 
etc. Included are up-to-date RETMA 
and military specifications for resistors 
and capacitors, coil-winding and wire- 
gauge data, metric relationships, tables 
for directly interchangeable radio and 
TV picture tubes, interchangeable bat- 
teries, decimal equivalents, trigonomet- 
ric functions, etc., and a 3-page explana- 
tion of the use of logarithms. Additional 
data cover attenuator networks, mini- 
mum loss pads, mixers, decibels vs. 
voltage, current and power ratios, and 
complete details on using the RETMA 
80.7-volt system of speaker hookup. 
Allied Radio Corp., 100 No. Western 
Ave., Chicago SU, Til., , ‘ 





POCKET SIZE 


Rejuva-Check 
TESTS «¢ REPAIRS 
REJUVENATES 
ALL PICTURE TUBES 
right on the job! 


=H TV AIDS 
DeRO protirs 


High-quality sound for chair-side 

TV listening 4x6 speaker Selec- 

tor switch and volume controls for 

TV set Personna-Tone or both 

speakers. Wood veneer cabi- 

net. Complete with cable $9.95 
List J 





Dual-Tone VOLUME CONTROL 


For auto radio sound extension 
Se Two volume controls — one 
= for each speaker. Volume of either 
— .) * speaker adjusts to any level inde- 
* pendently. Ample cable for 
all cars $3.95 
Lis 


All Purpose DeRO-JUVENATOR i 
One ejuvenator replaces all! Model 
RU-5—universal 6-wire for use on all 
series or parallel filament TV sets ,~ a 


electrostatic and electromagnetic 


stor« brilliance and contrast ogg" ‘95 » =<, 


pix tube 


only 


95 


RECEIVER KIT 
Lafayette has put out a large folder 
on the four-transistor superheterodyne 


List ~~ 





receiver Kit AT-94. It contains a large : 
schematic and pictorial diagram, plus | Look for This! 
complete wiring instructions illustrated Dynamic 





with five line drawings. The leaflet also 





COUNTER 

















wie proncd on war Shae mae ae DISPLAY : Vv 
make the KT-94 a loudspeaker set. wchagesd fore! y EAS alSS does SEND 
Lafayette Radio, 165-08 Liberty Ave., ‘RO rademark 0 everything the big instru- NO 
Jamaica 33, N. Y. Where Quality Counts—Buy DeRO! : ments do and then some! MONEY 
= = | PESYBE cathode emission 
ANTENNAS AT ALL LEADING DISTRIBUTORS! ; Indicates leakage between 


FREE 
10-DAY 
SERVICE 
TEST 


Catalog 21 describes antennas, an- elements Estimates re 


maining useful life of CRT. 
GENES by removing 
cathode surface contam 
ination. Clears inter-ele- 


: : JOBBER— DEALERS! WRITE FOR DETAILS 
tenna systems and coaxial transmission 


lines in 100 pages, well illustrated with ELECTRONICS 
photos, drawings and charts as well @ 
; ws 134 NASSAU ROAD 


as graphs. 
Andrew Corp., 363 E. 75 St., Chi- ROOSEVELT @ LONG ISLAND e@ WN. Y. 
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cago 19, Ill. END | ment shorts and leakage TRY 
. . MeAdsbratkssand gives > BEFORE 
Brand new low-cost guide to practical etn din th. tt 
TRANSISTOR TECHNIQUES by restoring emission. BUY 
Simple and easy-to-use! 
presen Another book to 
Compiled especially increase your Mail Coupon Now! No Obligation! 
Keeps theory anc transistor { CENTURY ELECTRONICS CO., Inc. $ 
es ner gente dee! ' 111 Roosevelt Ave., Dept. RE-10 ' 
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1835 S$ 3.50 304TL 10.50 1620 3.00 
1Q22 50.00 307A 60 1624 1.25 
CcL-2 10.00 355A 12.00 1425 30 
2c35 2.00 357A 15.00 2050 1.00 
2C39A 9.75 403A 1.25 2051 65 
2cs1 3.25 4038 2.75 $517 1.35 
2cs3 9.95 404A 12.50 5636 2.95 
2021 70 416A 29.00 5636A 2.95 
2€2 2.75 rity 39.00 5642 1.00 
2K25 19.75 417 2.75 5643 5.00 
245 35.00 si7A 5842 616 4.50 
2KS5 15.00 12.50 5651 1.40 
3824 1.50 *450TH 45.00 5654 1.40 
3B824W 5.00 KU-610 3.50 5656 4.50 
3829 5.50 WL655/6586 5670 1.00 
3BP1 1.40 90.00 5675 8.00 
3C23 4.50 GL673 13.00 5676 4.15 
3c31 1.40 701 2.75 5687 2.75 
3c45 6.00 703A 1.10 5691 4.75 
3ID2ZIA 3.95 71I7A 35 5692 5.00 
30P1 3.00 723A 8 7.85 5693 4.75 
3330 30.00 725A 3.50 S7TOIWA 4.50 
*4-65A 16.50 *750TL 50.00 71 2.50 
4-125A 30.25 800 90 5719 2.00 
4-250A 35.00 802 2.25 5725 2.75 
4 Ss 0 | 803 2.00 5726 60 
48624 EL3C 4.50 805 5.00 5744 1.25 
a 0 8 1.20 5749 1.25 
5763 1.20 
2.85 5812 1.00 
9.50 5814 80 
2.50 5840 6.00 
2.00 5879 1.40 
1.00 5881 2.35 

65 5894 Ax9903 
i 18.00 
1.25|/5910 45 
70/5915 so 
5.00 6111 4.95 
1.25\'6112 4.95 
1.25 6130, 3C45 6.00 
5.00 6146 4.55 
2.00 616 70.00 
1.50 6189 2.50 

RKR72 of 73 .35 927 1.50 6201 3 
Fi23 5.00 930 1.50 6350 10.00 
VxXR-130 1.75 954 35 6539 9.00 
3718 90 955 35 Bu 3.95 
203A 2.50 956 35| 8020 2.00 
211 50 957 35 9001 8s 
25 2.95 958 35 9002 65 
*250TL 14.00 991 NE2 25 9003 1.35 
253 5.00 CK1005 35 9004 50 
GL299 3.00 CK1007 75 9006 20 

304TH 8.75 CK1026 2.35 *(SURPLUS) 


and many others, over 1000 types in stock! WRITE 


2 COLOR TUBE CARTONS 








Keeps y stock neat. New “a 
safety parti itios prevents tube ae 
breakag stinctively thograph a 
ed »SSy i and biack. The ~ 
ct tube carton avail- 
1y. Minimum quantity: 100 
© siz Write for case tot 





FOR TUBE PER 100 
6 1.00 





tur AUG. etc 
6SN7 1.25 
Large GT 183 t 1.50 
’ 4 2.00 
WHITE GLOSSY BOXES 
Co etely } or 
Oth wis ame as above 
Sa high quality ‘ ow 
Specify ‘WHITE when or- 
} wr ‘ ’ ta ] 
2 stor artons be hipped 
TUBE STACKERS 
Whit glossy niy Ministacker 
ho ' 10 Mir be cart GT 
stacker holds 10 GT" cartons 
Size PER EACH 
Ministacker .........-. 142¢ 
Gi 02 
SAVE STACKERS € ‘ ze nly $1.25 per 100 
© $10.00 px ase of 1,000, F.0.B., New York 





DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 





Max 1aVAC 36 VAC S4 VAC 72 VAC 130 VAC 
Amps 14v0c 28 voc 42 vOc 56 VDC 100 voc 
i $1.35 $2.30 $3.70 $4 50 $7.40 
2 2.00 2.75 5.30 
2123 2.90 4.10 5.75 
a 3.50 6.40 11.28 
6 3.95 7.70 12.75 
10 5.485 11.35 19.40 
12 7.20 14.25 22.00 
20 13.05 25.05 37.25 
24 14.25 28.75 44.50 
Co t < ew rectifier transto 
: f r ca tock at 
r at as enium 
e very. Write for complete pri 
we 4 other Selenium Rectifiers 
Transformers and Chokes to your specifications 





NEW RECTIFIER TRANSFORMERS 
1 Ame 


Continuous Ratings 
PRI: 115V. 6O cycles input 














SEC 9 12. 18. 24 and 36 s 1 
voits Amps 3 
NEW RECTIFIER ¢ 
Cont 1s Ratings 
lA Hy i S$ 4.95 
2 Amps O04 Hy 5.95 
4 Amp O7 Hy 7.95 
12 Amps O1 Hy r 14.95 
24 Amps 004 Hy »hm 29.95 
FILTER CAPACITORS 

Capacity W. Voltage Each 
400 MFD (in cans, on octal 

bases 25 Vv $1.00 
500 MFD 200 V 1.95 
500 “FD 50 Vv 85 
1000 MFD is v 85 
1000 MFD 35 Vv 1.50 
2000 MFD so Vv 2.25 
6000 MFD is Vv 2.50 
WRITE FOR ‘'BARRY'S = SHEET’ FREE! 

bdo 235% deposit with er, balance C.0.D 

All merchandise guarantee 3. F.0.B. N.Y.C 





ELECTRONICS 


BARRY 


CORP. 
512 Broadway, Dept. RE, N.Y. 
Call Us Day or Night 


12, N.Y 
4-Hour 


ae. Walker 5- ———— 
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Manufac¢ 


Allied Radio Cor 
Almo Radio Co 
Amphenol Electr 
Argos Products ¢ 
Arkay Radio Kit 
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Kuhr ectronic 
LMB 
Lafayette Radio 


Macmillan Co 
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not assume responsibility for any errors appearing in the 


A 


RADIO-ELEC 


index 


bel 





SCHOOL DIRECTORY 


ELECTRONIC TECHNICIANS 


ARE IN DEMAND 


TRAINED MEN ARE NEEDED | 


NOW! In ust 18 

you can complete 

rechnician 

this ever-growing industr 

Day or 

portunity 

local indu 

Term 
Write for 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington St. Indianapolis 4, Indiana 
E N GINEERING 

pare: for usta |B. os ee 
2S IN 27 MOS. 
arse Math, « 


months, 
Electr 


training to enter 


onic 


Korean Veter: 
J 


ly, Sept 


beginning 


Also A ! 1 
E G. |. approved nter 


DLAWA TECHNICAL COLLEGE 
1510 E. Washington Bivd., Fort Wayne 2, Indiana 


TOP-FLIGHT 
ELECTRONICS 


approve ¥ t ! .D r July, 
Sept. Write for « Me 
D0 -smas TECHNICAL INSTITUTE 


iparaiso, Indiana 


RADIO- TV ELECTRONICS 








ECPD 


. 


KR 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, 3224 — 16th St., N. W., Washington 10, D.C. 


Learn how to send and 
code oy telegraph 
) s of 


teresting work nar’ quick 
through femous Candler Grate. Qual- 

Amateur or Commercial Li- 
Write for FREE ROOK 


CANDLER SYSTEM co. 
Dept. 3-L, Box 


gi wanted career men“ 


Train for a career instead of a job 
Demand for our graduates exceeds supply 
Effective placement. Modest costs. Small 
classes. Well-equipped labs. Beautiful campus 
Approved for Vets. Enter Sept., Jan., March, 

BACH. SCI. DEGREE IN 27 = 

Complete Radio Eng. courses : 
FM, Electronics. Also Mech., Civil, 
Aero. Eng. 36-month B.S. in Bus. 
Bus., Acctg., Motor Transport Mgt.) . . 

students faster. Prep courses 

McCarthy, Director of {dmissions, 

catalog and ""Your Career in Engineer- 


ing G&G Commerce.”’ 


cense 





June 


UHF, 


Chem., 


Elec, 











No classes to attend. Easy spare-time train- 
ing covers big choice of subjects. Friendly 
instructors; standard texts. Full credit for 

previous schooling. Diploma awarded 
Write now for FREE catalog! 


WAYNE SCHOOL Cotolog HkE-s 
2527 Sheffield Ave., Chicago 14, Iilinois 











RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York I4. N. Y 
OFFERS COURSES IN 

ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 

Approved for Veterans 
Write Dept. RE-56 for Catalog 





Aer — 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS 

RADIO SERVICING 





| Television Servicing 





(Approved for Veterans) 
BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 








Get You Your u F.C. C. LICENSE — 


ua 
C4 commerc a 
tails by correspondence 


WASHINGTON. oc 
Write for our 


GRANTHAM S$ School ‘of Electronics 


Desk 4-£, 1505 N West 
Hollywood 27, Calif 


and ceorgahecatans CALIF 








ENGINEERING DEGREES 


(Under and Postgraduate) 

E.E. Major in Electronics, 
Earned Through Home Study 
AMERICAN COLLEGE OF ENGINEERING 
Residential Courses also Available 


Box 27724(M), HOLLYWOOD 27, CALIF. 














LEARN TV SERVICING 
UHF—COLOR—VHF 


Master the latest, up-to-the-minute 
TY and Color TV developments. 
You can Earn to $5,000-$10,000 a year in TV serv- 
icing efter a few short months. Education or age 
is mo barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Lab- 
oratories. You work with the latest equipment 
Waste no time with Non-Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. E-956. Approved 

for veterans. Free Placement Service 
WESTERN TELEVISION INSTITUTE 

341 WW. ._ 18th St. s Angeles, Calif. 

Dept. § 

Mail me lnterendtiets obout training. 

Name 





Address 





OCTOBER, 1956 





Your choice of school 
is highly important 
to your career in 


INDUSTRIAL 
ELECTRONICS 


. TS ‘ 


NICATIONS 


Become an 


ELECTRICAL 
ENGINEER 
or an 


ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Choose from courses in 


ELECTRICAL 
Bachelor oj © 
36 months. ¢ 

option (radio-t 


ENGINEER 
Assoc. in App 
— 18 months 
Electronics 


Elect rical Power 


MSOE — located in 
one of America’s largest indus- 
trial centers is a national 
leader in electron struction 
— with complete ilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter — 
offers 93 subjects in electrical 
engineering, els radio, 
television, electrical power, 
and electricity 
Advisory comn 
ing industrialist 
approved for veterans 
50,000 former stud 
Excellent placement 


ctronics 


f lead- 
urses 
Over 
ents 


rect ra 


TERM PEN JANUARY 
APRIL SEPTEMBER 


MILWAUKEE 


SCHOOL OF ENGINEERING 


Dept. RE-1056 1025 N. Milwoukee 
Milwaukee 1, Wisc n 


Send FREI 


Street 


1 interested in 


Milwaukee, 


| 
| 
| 
| 
| 
| 
| 
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) A . : . ’ 
b . 
i i Ms 
i : : ohe . 
NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED ‘ - on b ; 


INSTRUMENT OF SUCH ACCURACY AND QUALITY 160 va 3 METER 
BEEN OFFERED AT SUCH A PRICE! 1% PRECISION 


@ FREQUENCY 120 KC TO 260 MC os 
@ 120 KC TO 130 MC ON FUNDAMENTALS {VER CONTACT 
@ LABORATORY ACCURACY AND QUALITY SELECTOR switcy 


A completely wired and tested instrument not to be confuse 


RESISTORS 





with units sold in kit form at almost the same price, but wit 

a quality and accuracy of instruments 3 to 4 times its pri FULL SCALE RANGES 

rr overlapping ranges generate signals of 120KC — 120K¢ BC Volts: 0-10; 0.5 
OKC—1000KC, 1MC—3.2MC—11MC, LIMC—S8MC an 500; 90-1000 Volts ke 





CPS or use of any external source at 
10K; 0-1 Me 





. 37MC—130MC all on fundamentals with calibr ated harmonic Volts: 0-1 
=a, te, from 120MC to 260MC, Selector switch gi nstar hoice 0- 1000 ha Maar 0-500; 
Sar of ranges. Switch gives choice of internal med ulation o 500 Corrent: 
_~ . va and 500 
e other freque ? Resistance: 0. 








audio testing the 400 cycle signal can be used separately — Decibels: ~ 
Outputs are unmodulated RF, modulated RF and 400 CPS audio. RF output is in excess of 100,000 +20 te 3 20 to +22; 
microvolts and jacks are provided for choice of either high or low RF output, Stability is insure i 0.775 ¥ 6 db (0 db — 
by special circuit design, Has a fine adjustment RF control. AF output is 2-3 volts, AF input is 4 pone )—Capacity: 256 
volts across 1 megohm, Large clear 5 inch etched dial plate and pointer are protected by transparent te 1 rt 2 mfd—.005 mid 
plastic bezel. Common AF terminals for EXT- MOD input and INT-AF for audio tests « nate need 0-10; 'd—Ovtpur Ranges: 
for speciai AF output connectors. Mac hine engrs aved panel lettering. Handsome gray meta ase with vel 0-50; o- 500; 0. 1000 
carrying handle monsuses © 2" x 10” x . Comes te oy with pair of leads. AC line cord olts 
and plug. Operates on -125V 560-60 cycle AC. Shpg. wt., 8 Ibs. 
LAFAYETTE 186.10 SIGNAL GENERATOR 22.50 |! mest Buy "8. 95 

This Mult coeationt lA 





is a very accurate and 
u anal ae -.. vlete instr nt 
per volt on both A¢ 


c precision resistors 


LAFAYETTE CAPACITANC 
WITH ‘*IN-SET accuracy and i meter. Feat 
with metal botnets In attracti es py P 


COMPLETELY WIRED AND TESTED = [20's Dolton for miegeuness and si 


range requires 10 volt A( 





em high quality 





€ 160 micre 
and DC Single 





























* TWO INSTRUMENTS IN ONE i Ib leads source Peper 15 

© CHECKS ELECTROLYTIC, PAPER, MICA AND awe ay and batterie ng weig 
CERAMIC CONDENSERS 278 

© 4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 

© CHECK FOR OPEN SHORTS, LEAKAGE AND HIGH SENSITIVITY 20,000 OHM 
' TYENT 

oT RESISTANCE RANGE ’ PER V 
2 Resists GES FROM 100 TO 5 OLT DC 10,000 OHM PER 





LOOK AT THESE 
FULL SCALE RANGES! 
D.C. Volts: 0-6; 0-30; 0. 
120; 0-600; 0-1200; 0. 





















100-50,000 OHM 





0-1200 Volts - R® 

TANCE 0- 10K ° 1oon 
0-1 Meg; 0-10 Megohms — 
D.C. CURRENT: 0-60 Micro 
amp; 0-6; 0-60; 0-600 
Milliamps — DECIBEL 20 
fo + 17 db (Odb—0.774y) 
— CAPACITY 0001..01 
-005-.15 mfd — INDUC 
TANCE: 20-2000 millihenry 
—OUTPUT RANGES 0-6: 
0-30; 0-120; 0-600 o- 


k check feature enat 
rts, open or intermit 
fron 





you choice of 25, 150, 25 50 of 450 volts f 
power factor control with continuous settings fro 
a magic-eye tube as the null detector. Attract 
corners, measures 14%/2"L x 8'%4"H x 5”D. Shpg v Ibs. 

MODEL LC-4 NET 34,50 















LAFAYETTE CAPACITOR-RESISTANCE TESTER 













































REW , 
COMPLETELY WIRED AND TESTED i aaw toe 
M 
COMPLETELY WIRED AND TESTED ‘ 
® CHECKS ALL TYPES OF CONDENSERS FOR t 
21 50 CAPACITY, LEAKAGE, OPEN SHORTS OR 20,000 OH ) 
INTERMITTENT CONDITION D.C. AND OHM 
@ DIRECT READING SCALES FROM .00001 VOLT O 
TO 1000 MFD AND 100 TO 5 MEGOHMS — 
A stable and accurate bridge type circuit me re nee wes ¢ 
4 ranges of .00001-.005 MFD, .001 to .5 MFD, .1 t ) MFD cost ade tm ¢ 
20 to 1000 MFD. Two resistance ranges of 100 ) t tact 
000 to 5 megohms. Check leakage under actual | d and 
of 25, 150, 250, 350 or 450 volts ava lable b ele test y naps 
Power factor control from 0 to 50 Checks f eakage ‘ awe yurce required for low capacity ra . a { ‘ 
short, or intermittent operation. All readings take ff | high range capacity and inductance 4 
scales after setting magic eye 4 ——— 1. Cor é elf ; e plastic front with metal bottor Size A ‘ 
tained power supply. Attractively finis teel ew mplete with batteries and leads. Shippir . 2 4 4 
corners = etc ned panel, Operates from 1L1LOV At e 9 L =x |RW-30A 11 is, Shipping weig | 
14”D. Shpg. wt. 10 Ibs. Sing Each 19.95 
MODEL Lc-15 NET 21.50 In lots of 3, Each 19.25 








4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS 
FOR SPEAKER AND EARPHONE OPERATION 


POCKET SIZE. 4 L x 3-5/16 W = 1 O BUILT-IN ANTENNA! REQUIRES NO EXTERNAL ANTENNA OR baa 
ting It 














Lafayette engineers have designed thi fascinating 4-trar tor superhet receiver kit in a unique and intere 
by itself, a completely self-contained, pocket ed persor al portable set which operates a miniature earpie ) ' 
hear; by plugging into the KT-96 kit listed below 3 instantly converted to a full 6-transis _ Antal 
speaker for the entire family to er Cir feat e of 4 transistors (2 high frequer idio dha 
manium diode, 2 1.F. stages and built-in high ga rrite core a a. The res ct 
set covering the entire broadcast band. R r tside ante ’ nnection r “8 
transistors and all part including tter and g alrea punched. The earpiece and carr ~ 
accessory items, not supplied All necessar tor and circuit d furnished with sim f r 
tions 
KT-94 —Kit, shpg. wt. 2 lbs thane’ asinnet capers ie Net 19.95 
eee CHU QOD. 0c scscccctcccesccrvsvacceosccseeeooes hE SE RE READE ISS ae Net 1.95 
oe Net 3.95 


Super power dynamic earpiece , OTT OTTTT TT TTT Te a 


MS-260 














2-TRANSISTOR PUSH- PULL OUTPUT KIT WITH SPEAKER SELF-CONTAINED IN BEAUTIFUL PLASTIC CASE 
@ CONVERTS 4-TRANSISTOR KIT INTO A 6-TRANSISTOR HOME RADIO WITH SPEAKER 


eaker and 





l | o your 4 transistor receiver. Complete stage including s 
















Add a completely transis torized cw pull a stag 
measures only 3” H x 2%” W %” D. Plug 4 into 4 transistor kit above. Converts your 4 trar tor set to a f 
transistor plus diodes superhet moet r. Perfor al or superior to commercially wired sets selling at more than tw 
the price. Kit includes 2 transistor 2 transfo 2144” PM speaker, pre-punched chassis, speaker case to hold entir 
stage, battery, “oe instructions and diag 
MT-96—Shpg. wt., 1 WW... ..ceccccecencccencceeerseeewseeeeeeeeeessaseeeeeesseeseeesseessee sees Net 11.50 








SIXTH AVE., NEW YORK, N. Y. 
‘ON, MASS., 110 Federal St. 
NFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 





















JAMAICA 33; N.Y. 165-08 Liberty Ave, write tor Free Borgain Packed Catalog! 
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LAFAYETTE 
RADIO 


35 WATT HI-Fl AMPLIFIER KIT WITH METERED OUT- 
PUT AND 4 PUSH-PULL PARALLEL NEW EL84 TUBES 


w rated outpu 
INPUTS: 


FREQUENCY Bn pap gant l t HUM: R5 d Py 
POWER OUTPUT we with 4 t tion 3 outpu 
TV Sound eae net , t r Tap : OUTPUT Uk Tate 4, 8 
TUBE COMPLEMENT: 3-12AX7 
Iback 1 virtually elim inate > 


y power re icles, Remova- 


and If 
1-12AU7 

tortion. POWER: 11 iV 
ble escutcheon. Size 

4 bination of high p th fidelit 4 ing ity and adva 
features unmatched at even twice the price. = plied in complete k 
plified ea to-f w inst tion wet Shpg » 25 it 
KT-115—Co 


ed engineering 
form with sim 


Net 59.50 


HIGH FREQUENCY TWEETER 


WITH ACOUSTIC LENS 


isa eel ar vile), | 
MAKES THIS PRICE POSSIBLE! 


@ FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
@ LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
@® HANDLES 25 WATTS OF POWER 
@ PRICED EXCEPTIONALLY LOW 
New high freauency tweeter featuring a lo 
dispersion and capable of handling up to 
directional tendency of high frequency 
dispersion angle of the mare horn and the acoustic 
radiates the high notes smoothly throughout the entire 
detachable for panel mounting, v base 
for external mounting where desired r voice cc 
dance. Size: 4} * long x 3” diameter, | 
network, preferably one with a level c« 
tions. Shpg. wt., 5 ihe. 


HW-7 


ivered acoustic lens for uniform sound 
of distortion “he power, The 
notes is overcome by the natural wide 
lens which disperses and 
istening area. The lens is 
for the tweeter furnished 
| has ad — impe- 


> watts 


‘rossover 
Wi ith full instruc- 


14.95 


21/2". Rec 
the LN-2. 


Net 








ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 


Packed with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 
tennos, Transistor Kits, parts and components, Test Equip- 
ment, new build your own kits, tools. books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies — ALL AT GREAT SAVINGS — For the 
economy minded servicemen, dealer, engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 
COPY TO-DAY. 


4 


LAFAYETTE’S FM-AM TUNER KIT 


SIMPLIFIED _— INSTRUC- 
TION MANU 

MEETS FCC REQUIREMENTS FOR 
RADIATION 

GROUNDED GRID TRIODE AM- 
PLIFIER 

ARMSTRONG FM CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 


SPECIFICATIONS 
FREQUENCY RANGE 8 M¢ A) 


PHONO 

¢ rated FREQUENCY RE 

AM, = to 5 SENSITIVITY 
ty 8 SELECT EVaTy I 


TORTION: I SPON 
AM, La S 
K« PM r 
IMAGE REJECTI 
FUSE COMPLEM 
IZE et 


METAL-CASED CONE TYPE HI-Fl TWEETER 
+ FREQUENCY RESPONSE 2000 -16,000 CPS ‘HANDLES 20 WATTS OF POWER 
Highest quality cone type high ———e y tw 
a range from 2000 to 16,000 cycles spe 


inted on 4 
Rated t 
rk is re 
mpedance 

Shpg. 


CROSSOVER °* CAPACITIVE. INDUCTIVE NETWORK 
NETWORK - suit. HS leven omit tas oF CONTROL 


t 


7 


v 




















» longer Jeni your Hi FI aspira- 
of 12” woofer w th 
ret an : aluminum ¥ 

ew metal cased HK 
with level a Iliance control 
> speaker 


% ” 
cone type tweeter; 

Both tweeter and 
system cé 


d the LN-2 
network are 
vers the frequency range 


wa 
crossover network 
lescribed on this page. The « 
40-16,000 cycle Shpg. wt 
SY-87—Complete System 
SY -86—Complete Systen 
is supplied instead of HK 


Net 27.50 
same as above except the AW. 7 Tweeter with a eaetiess lens 
Shpg. wt., 20 Ibs naan t 36.50 


TW 
Mail Order Center 


OCTOBER, 1956 


165-08 Liberty Ave. 
JAMAICA 33; N. Y. 


SEND 

FREE 
LAFAYETTE 
CATALOG 


fae 
DEPT JJ-2 | /Ratto 


NAME — — — — — = ee = 


ADDRESS — —~ ————— 


CITY — — — — — — — — 
ZONE — — — — —- — — — = - — 


STATE — — — ee ee 


CuT OUT 
AND MAIL 
TODAY! 





Systems 
Career: a 


laborator 
for 
learnin 


Some extra advantages for 


Field Engineers include: 


- an ex 
career awaits the I 
graduati 


respect d Engineering tee 
f g 


As a Field Engineer at Hughes, through cess of the Field 
training and assignment you will become Division are the 
familiar with the entire systems involved, Engineer, Training § nee! 
including the most advanced electronic Technical Liaison Engineers, and Fiel California. 
computers. With this knowledge you Modification Engi 


will be ideally situated to broaden your This Hughes actiy traines Reimbursement for 
courses at UCLA, US 


] 
lox if UNIVeTrSIo 


experience and learning for future appli- organization of ex 
cation in either the military or commer- support to the art 
cial field frame manufacturer 


[he national respect which Hughes equipment. Locati Empl ; 
j | 1] We smplioyee group 
ommiands in the field of advanced elec- California, contin vel ; ry 
urance paid by 
ronics is in no smal] part due to the We invite you to t team surance paic ‘ 
| 
1 1 


, ! , . ' 
technical support provided by the Field further informatior rit it the ment plan, sick | 


Engineers. Other contributors to the suc- address below vacations. 





Scientific Staff Relations 
AND DEVELOPMENT LABORATORIES 
NUGHES AIRCRAFT COMPANY 


Culver City, California 


RADIO-ELECTRONI 





Pega . Vj Pb 


— ll 

Vhs i- 
Rei “tS F f 
P J f 
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| IMPOSSIBLE TO OBTAIN WITH ANY OTHER TYPE SPEAKER 
3500 cps to beyond audibility / 180° Dispersion / +56 db RETMA Rating 


THE T35B—for lower powered sys- 
tems and existing quality AM-FM 
radio or radio-phonographs, fin 
ished in flat matte black. Requires 
only X36 to attach to music system. 
AT37 level control optional. Imped- 
ance 16 ohms. Shipping wt. 2 Ibs. 


BEAUTIFUL PICCOLINO 
ACCESSORY ENCLOSURE 
for T35 or T35B, mahogany 
or blonde... . Net $10.00. 


THERE IS A DIFFERENCE— 
Make your own comparison 
at the turn of a switch. Hear 
and compare 36 different 
speaker systems on this E-V 
Systems Selector. 


af v | ELECTRO-VOICE, INC. BUCHAD 
Export: 13 East 40th Street, New York l€ 


Sry 


Any high fidelity music installation shows amazing 
improvement in the last two octaves with the addition 
of the easily installed T35 or T35B. The E-V T35 is 
without equal in its ability to reproduce highest audio 
frequencies with distortionless purity. At least one 
more octave of silky highs is afforded through use of 
T35 for systems over 20 watts, or T35B for systems 
under 20 watts. Solid 180° dispersion is accomplished 
by the E-V developed diffraction slit-type horn. E-V 
Model X36 crossover and Model AT37 level control 
are designed for use with the T35 and T35B. Imped- 
ance 16 ohms. Shipping weight 2 lbs. 

Was ivcccceccess MR GSIOO ABS ..+Net $9.50 
FSSB co ccccsss MM S200 8 3806ATS7 .Net $3.90 


Write for information on the T35 and T35B. For facts on Speake ffording true 


high-fidelity music reproduction, send 25c and specify 118—-W610. 








117 


icturers of TV sets have given RCA tube-type 
leadership by using RCA-designed bes i heir equipment. Experience has shown these manu- 
facturers that RCA-designed tubs re tops 1n performance. Service dealers know, too, that the 
company which knows how to di tubes knows how to build them BEST. So follow the lead of 
smart service technicians everywher« \ brand, only” on all your tube orders and get 


tubes that are tops in quality 


RECEIVNG TUBES 


RADIO CORPORATION OF AMERICA, HARRISON, N. J 


*RETMA REPORT for year 





